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308 Same, (View showing Rear of Cells, Drives, 
UCD er caseices cesses cs ocsectseettnes. aemtee teen e mmettee 4867 5049 
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PS per ATG NTA CIING ic. .sicis oseccacnse' seaeletieewenae ee aemeee 3473 
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NS ee Ever abil MWvCIiMe cas csecs icvcean nares mccoseeneeeee 3475 
WSSs Square Glass Jar AWachiie,. -..2.c1c..c0.5 soe 3475 


189 Cone Gabbett Including Upeast....... ......... 3475 
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226 Butte & Superior Model Pyramid Machine 
Cis @ ell Mest WW ACH? )ioc...ce verse pcscoe;aauoveosaee 3909 
19 Advertisement, Mining & Engineering World, 
Wecemiber G0 elOlG ihe Wo ........ cs cesessserees 2978 4956 
20 Advertisement, Mining Ribnaineering edrnal, 


December 238, 1916, Page 35. sieges 2 | BO 4957 
21 Advertisement, Salt Takemisine Tia, as 

WARY lo elONp aCe 00.5 .c.< cescegeeeen eeacecasnss 2379 4959 
22 Advertisement, Mining & Scientific anes dane 

uary 6, 1917, Page 15. Ae a eeu 4960 
23 Advertisement, Boston Nace Buea eu: 

Wer Vee Inlet VO eaciaesrecss cecos wee 2381 4961 
24 Advertisement, New York Commercial, Jan- 

Wanye Olnmte te 14)... 5. .osececouscsastisesesso 2382 4963 
47 California Journal of Techuology, November, 

1) Aaa ae eee een eee AO ee 2793 5086 
50 Die Trocknenden Ocle -by Andes, Pages 37 

and 38.. aes Beers ek 2000 5061 
51 Agricola De ie Metallica, “ieseniian on 

Pace, 299). rere 2860 5064 
143 Freundich Re illaeuliemie, ene ae oe on 

WG Ct rs eres den eys msins fUeGsfasenneGeeuigiivneste 3091 5159 


190 Article Entitled ** Ore Flotation” by Wilder 

D. Bancroft iu Metaliurgical and Chemical 

MO reiMee mtv UNG Wa 1 O10... cs -s-cc vce crssese cess 3482 5229 
215 Ures Dictionary of Arts, Manufactures and 

Mines, Pages 330, 331, 532, 335. 353, 354, 

DOD, SOG, COMMON, SOS cose. cosvececeer seceseserees 3602 5263 
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158 Flotation Operations.......... ccs ooeno | BOLT 5184 
159 Flotation Plant Freon Hanne 1917. me oo8U 5187 
160 Statement of Percentages of Oils in Senin 

Mixtures Used in Flotation Plant During 

the Months of January, ae March 


and April, 1917.. ae secuooa BONA! 5189 
161 Flotation Plant eco Repruaty, 1917. SBatECHoG 3072 5193 
162 Flotation Plant Record, March, 1917............. 3072 5194 
163 Flotation Pyramid! Machines. ........... s.ccceserees 3374 5196 


164 Statement Showing Percentages of Oils in the 
Various Mixtures Used on the Three Pyra- 
mid Machines While Running Them on 
ESC MMMCMUAI WCSISi rece a seececs.c eecetecsessse GOsO 5199 
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194 Data Compiled trom Original Records on 
Flotation Plant Operations Month of No- 


vember, 1916, Flotation Plant Feed........ ... 3509 5237 
223 Flotation Plant Operations for the Month of 
Pe Wee VOLT o.doe:sysenn cetesncs Heese eee renee 3893 5285 


227 Report Showing Results of Samples Taken 

from 1 to 5 P. M., Sunday, April 29, 1917, 

at Time of Minerals Separation Visit........ 3911 5290 
228 Data Compiled from Original Records of 

Flotation Plant Operations Month of No- 


vember. 1916, Flotation Plant Feed........... 3913 5302 
235 Reports, Nos. 118, 119, 120 for April 28, to 
7oaj8) 9 blk am Gi ol PPP eric erie aon rgoccuncvce Geeue 4018 5825 


303 Reports Screen Analyses Run on Saple: 
Taken on April 29, 1917, at Time Minerals 
SXCOUBO OI WAIST conacacsscoe ee oe cabr cnc aneee 4866 5537 


Cuixo Copper CoMPaNyY. 
Hurley Plant. 


26 Record of Flotation Operations on the Re- 


treatment of Vanner Concentrates............... 2429 4987 

28 Record of Flotation Operations on the Treat- 
ment of Slime Wantier Parimese 1... 2446 (4989 

29 Record of Flotation Operations on the Re- 
treatment of Vanner Concentrates........... «.. 2536 4990 

125 Record of Flotation Operations on the Treat- 
ment of Slime Wanner Maing svc. nc cere 2941 5141 


191 Data Compiled from Statement (Form 12-C) 

Showing Results of Operation of Vanner 

Concentrate Flotation Plant, Month of No- 

vember, 1916. 3 c..1ss.0e coess senmenmesccoenees eeeeeces 3492 5234 
230 Flotation Data for the period of November 1 

to November 30. inclusive, 1916, Retreat- 

ment of Concentrates .....2 ....00 eee eens 3923 5309 
231 Rosin and Reagents Used in Vanner Concen- 

trate Flotation Plant During November, 

DOUG csssccscseteciie, Coqttsadteuman tive eee eeae nena ees 3923 5311 
316 Tabulation Referring to Defendant’s Ex. 29, 

Retreatment of Vanner Concentrates, Mr. 

Wick’s Bvidence, @v2aand @. 20is......s- 4875 5558 
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Flotation Operations Retreating Vanner Con- 
centrate Products (marked for identifica- 


Flotation Operations Retreating Vanner Con- 
GEMINI JEWOGHTCHS. conc costes GHopaosade obded Hansa 
Treating Slime Vanner Headings and Slime 
Nain ie ACAI S renee: aees coake enecee ccsns teams 
Comparative Results Obtained on Air Ma- 
chines and Retreating Machines when Con- 
suming more than 1% of Oil Per Ton and 
Also 3 of 1° Oil Per Ton Using the Same 
MEM tre WHROMEN GUE . seusiesrease cotwcnsesens ree 
Data Compiled from Monthly Statements 
(Form 62-R) Showing Results of Operation 
of Vanner Concentrate Retreatment Plant 
During Year 1916—Divided into 10 day 
Periods... ee oR Se ee 
Data bonmca co Wionthly Statements 
(Form No. 62R) Showiug Results of Flota- 
tion Operations for Ten Day Periods During 
Year 1916, Slime Vanner Tailing Plant...... 
Data Compiled from Monthly Statements 
(Form No. 62R) Showing Results of Opera- 
tion of Vanuer Concentrate Retreatment 
Plant During Year 1916—Divided into 10 
Day Periods—These Figures Submitted be- 
low Consist of the Missing Periods as Shown 
by Similar Report Compiled April 30, 1917.. 


Utan Copper Company, ARTHUR PLant. 


Flotation Retreatment Plant Results—Treating 
Mineral Classifier Overflow, February 1, 
eR BVOM NTIS PLOT a, ese sce nnn lerere) se scssnsenc ese 

Substitute for Exhibit 30 admitted .... ........., 

Experimental and Research Departmeut, Sum- 
mary of Results obtained from Commercial 
Experiments on Low Grade Concentrates.... 

Summary of Returns Obtained from Commer- 
cial Experiments on Slime Feed.. Pe mes 

Test No. 1, Machine No. 1, Reneatmient Plant, 
13 Cells, Full Feed—No Circulation. Test 
ertormied 9:30 Pam. to 10:30 P.M, April 
Pil, WOH (ONO, AUCTION cooca Sousa 2on00 aococune 
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213 Test No. 2, Machine No.1, Retreatment Plant, 

13 Cells, Full Feed, No Circulation. Test 

Performed 7:45 to 8:45 P. M.. April 21, 1917 

GNOt Amite) nics ow coess: Geecoe aera ree 3060 5261 
220 Metallurgical Department, 8 Hour Test Made 

in Retreatment Plant, Consisting of Two 

Emulsifiers and Thirteen Cells Using 323.78 

Pounds of Oil Per Ton of Low Grade Con- 

centrate—Tests Started April 29 at 5:45 P. M. 

and Ended April 30mt 145 A.OMk............... 3830 5279 
251 Experimental and Research Department—De- 

terminations on Magna Flotation Products 

for Butte and Superior Litigation .............. 4419 5357 
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35 Flotation Retreatment Plant Results—Treating 

Mineral Classifier Overfiow, and 4th and Sth 
Spigots, Sept. 1, 1914 to December 24,1916. 2641 5015 

36 Metallurgical Department. Composite Flota- 

tion Retreatment Plant—Results for Period 

December 25,1916 and April 7, 1917, In- 
CIUSIVC:. ccvsccecnctcecee saccunemmeocn eens aene aumeee 2641 5016 

38 Statement Showing Loss in Lbs. of Copper and 

Consequent Monetary Losses Due to Abnor- 

mal Tailing Caused by Variations in Amounts 

of Oil Used Per Ton of Ore Treated—Com- 

parisons being Made Between a Normal 

Period from December 25, 1916 to March 24, 

1917—and Abnormal Days from March 28 to 

* April 2. 1917—Copper Figurel at Various 
PTCOS: 5. ctecay case se ven accent ee ene ee eee 2665 5021 

39 Composite Flotation Retreatment Plant Re- 
sults, December 25 to 81, 1916..... ............ 2685 5023 


age Month January, (O17. iteceseeeeneee secre ee 2685 5024 
Sie mouth Me brian lOlic....c1:sseeemenesemeetteensa ee 2685 5026 
Age Wouth March) 1O07........scsneceomesdeenes tee sere 2686 5028 
Acme DSttto 7, VOUT cuss seccousce aes eres 2686 5030 


195 Metallurgical Department, Data Compiled 

from Statement Giving Average Results by 

Months of Operation of Vanner Concentrate 

Flotation Plant, September, 1914, to Decem- 

ber Ist to 24th. Inclusive, 1916................... 3014 §238 
196 Data Compiled from Original Records of 

Operation of Vanner Conceutrate Flotation 

Plant for the Year 1916; This Compilation 

Embraces the Days of the Year on which 

the Percentage of Solids in Flotation Feed 

Was Not Under 31°, nor Over 38%, Data 

Plated oneC ling tino: 20... sansssccsce+sacccetmees 3915 5240 
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197 This Calculation Embraces the Days of the 
Year on which the Percentage Mineral 
(100° Insol) in Feed was Between 24.5% 
and 25.5% Data Platted on Chart No. 3 ...... 

198 Data Compiled from Original Record of Oper- 
ation of Flotation Plant Treating Original 
Slime Feed. The Dates Embraced in this 
Compilation are September 1 to October 31, 
1916, Inclusive, Excepting October 8 to 12 
Inclusive, on which Days a Different Oil 
Mixture was used, Data Platted on Chart 
INO NelG eres atewer oes 
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302 Results of an Experiment Performed in Court 
and Testified to by B. H. Dosenbach— 
Mimiature Wioraton Plants... <cnaccesce sen ven 

304 Assay Results of Several Tests Performed by 
B. H. Dosenbach.. sa 

305 Results of an Reperment ‘Performed 4 in court 
and Testified to by B. H. Dosenbach—Test 
No. 34.. Hope ECOnOC ss 
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THIS AGREEMENT, made and entered into this 
22nd day of July, 1911, by and between the Butte & 
Superior Copper Company, Limited, a  corpora- 
tion created and operating under and by virtue of the 
laws of Arizona, and doing business in Montana, party 
of the first part, and J. M. Hyde, party of the second 
part; 

WITNESSETH: WHEREAS, James M. Hyde 
claims that he has knowledge of a method of treating 
certain ores of the character of the ore produced in 
erew ole ei ROCK MINE, the property of the Butte 
& Superior Copper Company, Limited, by means of a 
process known as “The Gas Bubble Flotation Process,” 
and whereas the said Hyde represents that in his best 
judgment an increased saving in the milling of said 
ores being treated by the Butte & Superior Copper 
Company, Limited, at the mill operated by the said 
Butte and Superior Copper Company, Limited, at 
Basin, may be made by the use of said process, and, 
WHEREAS, The Butte and Superior Copper Com- 
pany, Limited, is desirous of testing the efficiency of 
the said process with a view of ascertaining whether 
or not the use of the said process will increase the sav- 
ing of values at its said mill: 


NOW THEREFORE, for and in consideration ot 
the mutual promises and agreements of the parties 
hereto and the covenants, and agreements hereinafter 
contained, the parties hereto do hereby agree as fol- 
lows, to-wit: 
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The said Company agrees that it will furnish a sum 
not to exceed Twenty-five Hundred ($2500.00) Dol- 
lars to be used by the said Hyde in the equipment and 
installation of a fifty (50) ton experimental plant for 
the use of the said flotation process at Basin, Montana, 
the said plant to be erected under the supervision of 
the said Hyde, he to have full charge of the erection 
of said experimental plant provided, however, that in 
the construction and operation of the said experimental 
plant the running of the mill now operated by the Butte 
and Superior Copper Company, Limited, shall in no- 
wise be interfered with. 

The said Company further agrees that the said Hyde 
may engage his own assistants for the operation of the 
said experimental plant provided that the payroll of 
the men employed by the said Hyde in the operation 
of the said experimental plant shall not exceed Forty 
($40.00) Dollars per day, and the said Company 
agrees that it will pay the said payroll provided the sum 
does not exceed Forty ($40.00) Dollars per day. It 
is expressly agreed and understood that the said Hyde 
shall receive no sum whatsoever as conipensation either 
for the construction or operation of the said experi- 
mental plant save and except his personal expenses 
while engaged in mull work in the said Company’s be- 
half, said sum not to exceed Five ($5.00) Dollars per 
day. 

It is further agreed and understood by the said 
Hyde that said experimental plant shall be operated 
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for a period of thirty (30) days after its completion, 
the said process above referred to to be used exclusive- 
ly in the operation of said experimental plant and that 
if in the judgment of the Generai Manager or Su- 
perintendent of the Butte and Superior Copper Com- 
pany, Limited, the plant has not shown that the pro- 
cess used can increase the profits of said Company 
by at least twenty-five (25c) per ton on each ton of 
ore treated, the Company may at its option declare 
this agreement null and void and of no force or effect 
and neither party hereto shall have any further right 
or claim under this agreement. 

It is further agreed that if in the judgment of said 
Hyde at the expiration of said thirty (30) days test 
work in the experimental plant, it does not appear that 
the process can be used by the Company to enough 
profit to insure him a sufficient compensation to war- 
rant him in giving further time to the business, he may 
declare this agreement null and void and of no effect 
after he has instructed an agent of the Company 
thoroughly in the details of the process and has re- 
leased the Company from all further financial obliga- 
tion to him other than the payment of his expense ac- 
count as herein provided. 

It is further agreed and understood that if the treat- 
ment of ore in the said experimental plant has not in- 
dicated that the process can be operated to the finan- 
\cial benefit of the said Company the said Company 
shali so declare to the said Hyde and this agreement 
shall be null and void and neither party hereto will 
Have any right or claim hereunder. 
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It is further agreed, however, that if in the judg- 
ment of the General Manager or Superintendent of 
the said Company, the said process is adaptable to the 
profitable treatment of the ore mined at the. Butte and 
Superior Copper Company, Limited, mines at Butte, 
Montana, and that by use thereof a sufficient financial 
saving can be made by the said Company to justify 
the adoption of the use of the said process, the Com- 
pany will immediately furnish funds for the purpose 
of installing a plant sufficient in size to treat all of the 
ore not recovered as jig concentrates in the present 
plant operated by the said Company at Basin, Mon- 
tana, when the mill is treating 400 dry tons per day. 
provided, however, that the total cost of said last men- 
tioned plant shall not exceed ten thousand ($10,000.00) 
Dollars. 

The said Hyde agrees to furnish plans for the erec- 
tion and construction of said last mentioned plant and 
further agrees to personally supervise the erection and 
construction of the said plant, and the said Hyde fur- 
ther agrees that he will make no charge whatsoever 
for his services in this connection save and except as 
hereinafter provided for and the said Hyde further 
agrees that after the completion of said last mentioned 
plant, he will supervise its operation in the use of the 
“Gas Bubble Flotation” process for a period of at 
least ninety (90) davs and that during said period he 
will fully instruct an agent of the said Company in 
the operation of the said plant so thoroughly that the 
said agent of the said Company will be able to operate 
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the said plant without the assistance of the said Hyde, 
provided, however, that the said Hyde shall not be 
obliged to devote more of his time to the personal su- 
pervision of the plant than in the judgment of the Gen- 
eral Manager or Superintendent of the said Company 
is Necessary to its successful operation or for the com- 
plete instruction of the said Company's agent. It is 
agreed and understood that during the erection of the 
last mentioned plant and during the operation of same 
the employees of the said Company may have full and 
complete access thereto, but that during the erection 
and the operation of the experimental plant the said 
Hyde shall have the right to exclude any and all per- 
sons from the building in which the said experimental 
plant is being constructed or operated. 

[t is agreed and understood that the said Hyde shall 
receive as full remuneration and compensation for all 
services rendered (excepting personal expense ac- 
count as herein provided) a sum equal to one and two- 
thirds of every dollar of increased profit which shall 
accrue to the said Company through the operation of 
the said larger plant during any continuous period of 
thirty days which the said Hyde may select within 
the first ninety days that the said plant is operating 
after its final completion and during which the grade 
of ore treated has not averaged over twenty-one (21%) 
per cei. zinc nor less than eighteen and one-half 
ie. per cent. zinc and the tonnage treated has 
been at least twelve thousand (12,000) dry tons dur- 


ine said period of thirty (30) days, it being under- 
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stood and agreed that the said Hyde shall receive no 
further remuneration or compensation from the said 
Company save and except the said compensation to 
be paid tas Hyde on the increased profits which have 
accrued to the Company during the said period of 
thirty (30) days so selected by the said Hyde. 

It is especially agreed and understood that the basis 
of the increased profits of the said Company in the 
operation of the said entire plant, upon which in- 
creased compensation of the said Hyde shall be based. 
shall be determined by comparing the profits of the 
operation of the entire completed plant, including the 
said flotation plant, with the operation of the said con- 
centrating plant, in the following manner, to-wit: 

1. The net smelter returns for the product made 
during the thirty days so selected by the said Hyde 
during which time his compensation shall be estimated. 
shall be calculated on the basis of $5.20 per hundred 
Wweiaht, as the market price of spelter, 1) 0 speci. 
St. Louis, Mo. | 

2. The milling cost of the concentrating plant as 
operated before the installation of the flotation equip- 
ment shall be assumed to be one dollar and fifty-one 
@ol.ol) cents peri tow Of Orestreated: 

3. The recovery of the concentrator plant as op- 
erated before the installation of the flotation equip- 
ment shall be assumed to be seventy (70%) per cent. 
with the proportion and grades of concentrates, as 
follows, to-wit: 

82% of zinc recovered as concentrate containing 
50.8% zinc, no penalty. 
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5% of zinc recovered as concentrate containing 
50.4% zinc, 50 cent screen penalty only. 

13% of zine recovered as concentrate containing 
45.0% zinc, 50 cent screen penalty only. 

4. In arriving at what shall constitute a dry ton 
of ore it 1s agreed that 2.6% of the railway weight 
shall be deducted from the ore treated during the said 
thirty days period. 

5. From the sum of the calculated net smelter re- 
turns of the concentrating plant after the flotation 
process has been installed shall be subtracted the total 
cost of milling all ores in the Basin plant including the 
flotation plant, the result thereof being a sum herein 
designated as “Total Results’. 

i. From the calculated net smelter returns on the same 

amount and equal grade of ore as treated during the 
said 30 days on the basis of a seventy per cent. re- 
covery with values as stated in paragraph No. 3, shall 
be subtracted the total calculated cost of milling in 
the concentrating plant at Basin, exclusive of the flo- 
tation plant installed by the said Hyde, at the rate of 
$1.51 per ton of dry ore treated, the result thereof 
being a sum herein designated as ‘Present Results.” 

7. The said Hyde shall receive as full compensa- 
tion for his services hereunder a sum equal to one and 
two-thirds of the amount represented by subtracting 
the sum herein referred to as “Present Results” from 
tie simi herein referred to as “Total Results’, that is 
to say, if the sum represented as “Total Results” should 
be $100.00 and the sum represented as “Present Re- 
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sults” should be $60.00, the said Hyde shall receive 
as his full compensation one and two thirds times 
$40.00, equal in amount Sixty-six and two-thirds 
(366.273) Dollars: 

It is especially agreed and understood by and _be- 
tween the parties hereto that in no event shall the said 
Hyde receive as compensation for his services a sum 
in excess of $30,000.00 

It is especially agreed and understood that the said 
Company will at the expiration of any thirty continu- 
ous days run of said mill and flotation plant during the 
said ninety days after the completion of the said flota- 
tion plant pav to the said Hyde as partial payment 
not to exceed titty (50%) per cemt. of the@amerms 
calculated by the Superintendent of the Butte and Su- 
perior Copper Company, Limited, to be due him on 
the increased earnings, if any, during the said thirty 
day period. 

It is further agreed and understood that the re- 
mainder of the sum, if any, due to the said Hyde as 
compensation under this contract, shall be paid by the 
Butte and Superior Copper Company, Linnted, upon 
receipt by the said Company of smelter returns on ores 
treated during the period, upon which the compensa- 
tion of the said Hyde, if any, 1s based. 

lt 1s further agreed and understood that in all cal- 
culations provided for in this contract and in calculat- 
ing the amount due said Hyde hereunder, all sums re- 
ceived or to be received by the Butte and Superior 
Copper Company, Limited, from the sale of lead con- 
centrate shall he eliminated. 
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NS WiteiesS “WEIEREOF, the parties hereto 
have hereunto set their names and seals this day and 
vear first above written. 

Butte and Superior Copper Company, Limited, 
yen, Bb. Wolvin, Pres 
James M. Hyde. 


( Endorsed ) 
AGREEMENT 
Between 


Butte & Superior Copper Co. 
Limited, 
and 


J. M. Hyde. 


Beciledy May 18, hoz. 
CEhOW We or ROUEL. Clerk. 
eee eM ICR. Deputy. 


Plaintiff's Exhibit 2. 

WHIEREAS, James M. Hyde has undertaken cer- 
tain work in connection with the milling operations of 
the Butte and Superior Copper Company. Limited: 
annie 

WVHERE SS, wider the terms of a contract now ex- 
isting sums of inonev to be paid the said Hyde are not 
ver auc; and, 

WHEREAS, the said Hyde is desirous of obtaining 
at this time, and in the near future, certain payments 


On money ; 


cf 
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NOW ${VHIEREPORE, the said comtract existime 1s 
now modified with respect to the time of payment of 
moneys in the following manner, to-wit: 

The said Butte and Superior Copper Company, Lim- 
ited, has this day paid to the said Hyde the sum of 
$5,000.00 to apply upon any future payments that 
might be found to be due, and does agree to pay the 
said Hyde $5,000.00 on the Ist day of January, 1912, 
provided the milling operations at Basin, Montana, 
conducted by the said Butte and Superior Copper Com- 
pany, Limited, show an increase earning by virtue of 
the use of the flotation plant therein installed in excess 
of $5,000.00 for the month of December, 1911. 

The said Butte and Superior Copper Company, Lim- 
ited, agrees to pay the said Hyde $5,000.00 on the Ist 
day of March, 1912, provided the milling operations 
at Basin, Montana, conducted by the said Butte and 
Superior Copper Company, Limited, show an increase 
earning by virtue of the use of the flotation plant 
therein installed in excess of $5,000.00 for the month 
Ome ebruary, 1912 

It being the intent of this agreement, that if the flo- 
tation plant installed by the said Hyde at Basin. Mon- 
tana, should cause an increase in the months of De- 
cember and February to the extent of $5,000.00 for 
each month, the said Company will make the pay- 
ments aforesaid to the said Hyde; the total payments, 
however, including the $5,000.00 paid this day, shall 
not exceed $15,000.00 until such time as the new con- 
centrator of the Butte and Superior Copper Company, 
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Limited, is in operation at Butte, Montana, when a 
thirty day run of the selection of the said Hyde may 
be made in the same manner and within the same time 
as provided in the original contract between the said 
Hyde and the said Company, and the Company shall 
thereafter pay the said Hyde the sum in excess of $15,- 
000.00 if any, found to be due him, not to exceed, how- 
ever, the additional sum of $15,000.09. If no sum in 
excess of $15,000.00 is found to be due the said Hyde 
under the terms of said contract, then the said Hyde 
shail he considered to have been fully paid and com- 
pensated under the terms of said contract. 

It is understood and agreed between the parties 
hereto that the terms of said contract with reference 
to the amount to be expended in the construction of 
the larger plant referred to in the contract heretofore 
existing between the parties hereto shall be consid- 
ered by both parties to have been fully satisfied with- 
out additional expenditure on behalf of the Butte and 
Superior Copper Company, Limited, at the Basin Con- 
Centrator. 

The right is reserved to the said Hyde to select any 
thirtv consecutive days’ run of the Basin Concentrator 
during the continued operation thereof by the said 
Company as the basis upon which his compensation 
shall be fixed under the said contract, and to demand 
that settlement be made thereon in accordance with 
the original contract between the parties hereto cred- 
iting, however, all sums theretofore paid him by the 
said Company as payments upon the amount found to 
be due him. 
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IN WITNESS WHEREOF, the parties hereto have 
hereunto set their hands and seals this 26 day of Oc- 
tober, 1911. 

James M. Hyde, 
Butte and Superior Copper Company, Limited, 
By A. B. Wolvin, Pres’t. 


"Piled May 18, 1917. 
GEO. W. SPROULE, Clerk. 
By H. tL. WALKER, Deputy. 
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September Zisv, ar 


fe eet vde wi sc., 
Basin, Montana. 
Dear Sir: 

Wath reference “699the contract@ahich |] aimee 
Kremer drew up last June in accordance with terms 
which were agreeable to yourself and myself and 
which | submitted to the directors of the Butte & Su- 
perior Copper Company, Limited, for approval: 

] received on July 6th, from A. B. Wolvin, presi- 
dent of the company, a telegram instructing me to pro- 
ceed with vou in accordance with the contract. 

You installed and operated an experimental plant 
and convinced me of the economic value of your pro- 
Css as applied to Butte & Superior Grejand | have 
recommended to the directors that the larger plant 
referred to in the hody of the contract be installed at 
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Basin, at once, but with certain modifications, which 
seemed under the circumstances governing conditions 
at Basin to be advisable. I shall not enumerate the 
conditions in this letter, as they are well known to both 
of us, but the literal carrying out of the agreements 
made in the contract with the above mentioned modi- 
fications will not be fair to you, and I wish to present 
to you the following proposition 

You will remain in Basin until the construction of 
your larger plant is completed and operating, and un- 
til the man appointed by Mr. Collins to do the work 
shall have become thoroughly conversant with the 
handling of the larger unit. As long as you remain 
in Basin you are to receive the same amount of money 
to cover living expenses as was provided in the con- 
Beret, 

After you and [ have mutually agreed hil Lhe 
larger plant 1s operating as successfully as can be ex- 
pected, you will be at liberty to depart. 1 have in mind 
as the date of your departure some time between the 
10th and 20th of October, but it may be sooner. 

After you leave Basin, you are to continue your in- 
vestigations concerning the best plans to follow in the 
erection of the gas bubble flotation unit, which is to 
be part of the new zinc mill which we are to build at 
Butte and advise me from time to time of your wishes 
in the matter, so that the plant may be built to suit 
you, as far as is consistent with the approximate ex- 
penditure of $10,000.00 for apparatus and construc- 
tion expenses. The building proper is not included in 
this limit of expense. 
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During your absence from Basin or Butte, I shall 
keep you fully posted on the progress and details of 
the construction of the new mill, so that you can ar- 
range to be in Butte to supervise the completion of 
your part of the plant and to start its operation. As 
soon as the plant in the new mill is running smoothly, 
we shall consider your 90 day test, as provided in the 
contract, aS on. 

In consideration of the extended period you will 
be obliged to devote to our business, you shall have 
the right to demand an initial payment, under the terms 
Of,the contract, of up to $7500.00 before the ender 
th calendar year. Or if you desire to remain in Ba- 
sin for 90 days after your larger unit is running, and 
accept the results thereoi as fia) tls is to be your 
privilege, and final settlement will be made under the 
terms of the contract. 

In case of any accident to yourself during your pro- 
posed absence from Butte & Superior, which might 
prevent your return, the Company will consider the 
terms of the contract binding and pay to you or to 
anyone you may legally designate such sums as may 
he due you under the terms of this contract. 

If you desire to accept the proposition, as outlined 
herein, please notify me to that effect and I will for- 
ward the proposal to Duluth’ for confirmation. 

Yours very truly, 

1 AG M. W. ATWATER. 
Filed May 18, 1917. 

GEO. W. SPROURE MG lek. 

By H. Bo OWALRRE Era. 
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1041 Shattick Ave., 
Berkeley, Cal. 
April 24, 1913. 
ieee (rue Esq. 
Butte, Mont. 


Dear Sir:— 


I did not have an opportunity to see you and discuss 
the company's agreements with me before leaving 
Butte. As the original agreement does not fit con- 
ditions as they have been changed since it was entered 
mto, it will be necessary for me to take the matter up 
anew with your ofhcers. Mr. MacKelvie has sug- 
gested that we get together and dispose of the matter 
when he is in the west, and I am making arrange- 
ments to meet him when he is in Butte early in May. 

L enclose herewith my expense account for the re- 
cent trip to Butte. The company agreed to pay my 
actual expenses when my time was given to the suit or 
to the milling operations. You will see by reference 
to your accounts that this has been regularly done in 
the past. 

Hoping that ali is going as well as can be desired 
cece oil | remain 

Respectfully yours 
James M. Hyde. 
LB 


iled May 18, 1917. 
Or Veo OUla:, Clerk. 
Peer eR, Desuty. 


4904 = Slinerals Separation, Limited, et al., 7s. 


Plaintiff's Exhibit 5. 


BUTTI: AND SUPERIOR COPPER COMPA] 
Limited 
25 Broad Street 
New York, July2, 1913. 


J. L. Bruce@Manager, 


Butte & Superior Copper Co. itd. 
O’Rourke Estate Building, 
Butte, Montana. 


Dear Sir. 


Under date of June 14th I wrote you in reference 
to your getting up some data in connection with the 
Hyde process to use as a basis of settlement with him 
as provided for in his contract with the company for 
the installation of the Hyde flotation process. 


Mr. Bocking took this matter up in his letter of June 
27th. Mr. Bocking forwarded me several statements 
showing the comparative value of the mill zinc flota- 
tion concentrates, also statement showing comparative 
milling costs. 

The direct charges against the flotation department 
for the month of May he gives as $1.1881. In report 
form 19B, giving the distribution of cost of mill opera- 
tion for repairs and maintenance, I find that the total 
cost against the flotation department is .873865c, so 
there is a discrepancy there of approximately 3lc per 
ton. 
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Mr. Babbitt and myself have had a talk with Mr. 
Hyde this morning and we feel that the settlement of 
balance due on Mr. Hyde's contract should be based on 
report of the operating officials. The maximum 
amount to be paid to Mr. Hyde under any circum- 
stances is $30,000, and of this amount he has already 
received $10,300. 


In taking this matter up with Mr. Jackling some 
weeks ago, he stated that he was at a loss to suggest 
a method of determining what is due Hyde, if, in fact, 
anything 1s due him. 


I have had in my mind the outcome of the suit of 
the Minerals Separation Company against Hyde, but 
the contract with Hyde was entered into with prac- 
tically full knowledge of this pending litigation, and 
later the company made an agreement with Hyde to 
defend this suit for him and at that time did not ask 
for any modification of the then existing contract. | 
have not the contract before me but it is my under- 
standing that Hyde had the right to take the results of 
any 30-day period within three months after the con- 
struction work kad been completed, and it is Hyde’s 
claim that this construction period was not ended until 
April of this vear and that on the results for the month 
of May he is entitled to $19,700 as the balance due 
him. 


There is no possible way with the data before us 
that we can answer any of the contentions that Hyde 
makes, particularly in being denied the privilege by 
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the former management of making suggestions in re- 
gard to the operation or application of his process. 

In Mr. Jackling’s absence and in view of the fact 
that Hyde has to return west today, I have suggested 
his taking the matter up with you and Mr. Kremer 
in Butte, and as a result of your conference with him 
you can recommend to Mr. Jackling and myself the 
proper basis on which to deal with the settlement of 
this matter. Mr. Kremer must, of course, be very 
familiar with the previous arrangements and under- 
standing as to the application of the present contract to 
the new mill at Butte, although the contract was based 
on operations of the mill at Basin. 

If at all necessary I would be very glad indeed to 
meet Mr. Hyde in Butte or Salt Lake after Mr. Jack- 
ling’s return and finally dispose of this matter, but 
you can familiarize yourself with the contract and if in 
your discussion with Hyde there are any points you 
feel should be passed on by Mr. Babbitt from a legal 
point of view, you might wire me. 

Yours very truly, 
N. B. MacKelvie, 
. President. 
Copy to’Mr. D. C. Jackling. 


Filed May 18, 1917. 
GEO. WW. SPROUER Ge. . 
By H. H. WALKER, Deputy. 


e 
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En route to Washington 
fen os, 919Dh 
1912 
M. W. Atwater, 
Butte, Montana. 


My dear Max: 


Ever since | left you I have been studying over the 
matters which we discussed yesterday. 

Re Rope Drive. It will be very easy for us to de- 
termine the exact amount of power necessary to drive 
pa 24” diam., 3” high agitator at 300 R.P.M., and at 
the same time make an important experiment con- 
cerning the possibility of increasing the capacity of 
your Basin flotation plant at almost no cost. As the 
mixing boxes are 26” in the clear they will take this 
size agitators, and after the test, if it is seen that they 
are too large for those boxes, they will be available for 
the new mill. 

I consider this test as very tmportant and want to 
withdraw my final approval of your rope drive, and 
ask you to hold up the order until this test is made, by 
one of you with or without me. As I was yesterday 
informed, for the first time, that the Basin machine 
cannot handle the tonnage for which it was planned, it 
seems possible that in the new mill a larger machine 
than has been anticipated and one that will possibly 
require more than 2% H.P. per spindle may be needed. 

Will you please have the Iron Works get out a set 
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of propellers for the side of the machine which is shut 
down. Make them 24” diam. 3” high and have them 
bored to place on the spindles so that when they are 
driven as the spindles on that machine are the strength- 
ening webs will be on the back. Rush them through if 
you can and have the machine already to run when ! 
arrive if you can possibly do so. 

I will have to spend a few days on personal] busi- 
ness in Washington and New York but will rush it 
through and get back to Butte as soon as possible and 
put in enough time there and at Basin to collect the 
necessary data and complete the plans for the flota 
tion department of the new mill. 

As the directors asked me, after the meeting in your 
ofce at which the subsidiary contract was agreed up- 
on, to supervise all of the planning of the flotation 
department they will naturally hold me responsible as 
to the success of the same unless my plans are ignored 
and overridden. J am heartily. in favor of a rope drive, 
but we must be very certain that it will give all of the 
power necessary to drive the size of machine which we 
will have to use, and I am not yet convinced that 2% 
HP per spindle will be enough. 

Re Pulp Thickening. All of my experience in draw- 
ing thickened pulp from plugs, even under constant 
pressure, indicates that it is extremely difficult to get 
a flow of constant volume and thickness by that means. 
The more I think of the device you have planned for 
this work the more certain) ain thats se acon 
of not occasional, but constant trouble to vou. ‘Phere i 


nO imere urpertant problem to be met in tiemmew ma 
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than that of giving the flotation machine a iced of abso- 
lutely constant volume andthickness. It is so important 
as to warrant installing two complete sets of different 
devices in order to be certain that the best results can 
and will be achieved. I hope that you-will save suit- 
able space for installing two 16” tanks and their pumps 
(two units of the device we discussed yesterday) and 
that you will see the wisdom of having them installed 
when the mill starts to run, so that there may be no 
hitch in its work. 

My understanding has been that there were to be 
ample funds available to build the best mill that can 
be planned. If that is the case it will be very unwise 
to run any chance of not starting off right, in 
order to let the mill make money available for fur- 
ther equipment as you suggested yesterday. That pol- 
icy 1s an extremely wasteful one as Basin has proven. 

1 will write a letter to Capt. Wolvin at once making 
my recommendations with regard to this matter, as 
we decided yesterday. I believe he will feel that 
any moderate expense which is necessary to insure the 
best work 1s warrantable. 

{ trust that I shall be back in about two weeks. 

With best regards to you all I remain 
sincerely yours, 
James M. Hyde. 

P. S. Please have this typed & keep a copy for me. 


Filed May 18, 1917. 
GEO. W. SPROULE, Clerk. 
By H. AH. WALKER, Deputy. 
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CORNY 
20 B 
May 17, 19173. 
Mire D Co Jacking, 
Vice Pres. & General Mer, 
Utah Copper Co., 
poalt Wake City, Wah 


Wear Sir: 

I enclose herewith bill for professional services ren- 
dered by Sheridan, Wilkinson, Scott and Richmond 
as referred to me by Mr. Kremer, together with cor- 
respondence regarding same. This bill seems very 
high and Mr. Kremer thinks in view of the fact that 
such considerable revenue has been derived by them 
for professional services in connection with the case 
prior to arguments of the same, that their charges for 
the argument are unreasonably high and that the same 
should be $2,000 to $2,350 less than the amount billed. 

Will you kindly consider this matter, and in case 
you are not satisfied with approving the bill, corres- 
pond with Messrs. Sheridan and Scott until a satis- 
factory amount is rendered by them. 

Yours very truly, 
ib 3s 
Manager. 
LBA y 


Filed wviay 18, 19172 
GEO. We SPROUIE, Clenk 
ay Sl TS NV ALIS Demi. 


Butte & Superior Mining Company. 491} 
Plaintiff's Exhibit &. 


20 
B 
Nevada City, Calif. 
Jay. 15, TOTS. 
Mr. N. B. MacKelvie, 
25 Broad Street, 
New: York, New York. 


My dear Mr. MacKelvie: 


Wie result of our conferences at Butte was that Mr. 
Bruce and Mr. Kremer came to the conclusion that it 
would be better if the company’s officers and I could 
agree on a lump sum settlement and not be forced to go 
into a close analysis of figures and a detailed interpre- 
tation of my contract. They were led to this conclu- 
sion by the discovery that our conceptions of the way 
in which the contract should be interpreted were so 
much at variance, that as they expressed it, we could 
never settle on that basis without submitting the mat- 
ter to an unbiased and disinterested third party as a 
judge or arbitrator. 

Of course, such a course as that would lead to de- 
lay, expense and controversy, all of which we are all 
most anxious to avoid. 

The admission that a substantial payment should be 
made seems to be inconsistent with their contention 
that their interpretation of the contract is defensible, 
as by their interpretation of the contract they are able 


a 
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to figure that nothing is due me. The plea that | 
should be willing to accept much less than I consider 
is due me, because the defense of my interests would be 
costly in time and money is perhaps a forcible argu- 
ment to one in my circumstances in dealing with a 
powerful company, but it is not a convincing logical 
proof that I am not entitled to what was originally 
held out to me as an inducement to undertake this work, 
with all of the risks involved in it on the conditions un- 
der which [ took it up. 

As your own attitude has been so fair in this matter 
and Mr. Bruce and Mr. Kremer are convinced that a 
substantial payment should be made me, it ought to be 
possible for us to come to a just and friendly con- 
clusion of the matter. My own desire is that the ter- 
mination of our work together may be marked by a 
recognition upon your company’s part of the great 
service I have rendered in solving your difficult ore 
treatment problems, accompanied with such a cash set- 
tlement that [ can feel that [ have been dealt with in a 
thoroughly fair and broad-minded spirit. 

I wrote to you some time since that I should leave 
the matter of the interpretation of the contract en- 
tirely to your board of directors. { should not be 
prompted to any further explanation of the case if it 
were not for the great injustice and professional in- 
jury done me by the suggestion that my recommenda- 
tions have lead to the installation of an unsuccessful 
plant which caused your company great losses, and 
that success was only attained after my plans were 


, 
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greatly changed by other engineers. I feel that that 
suggestion was prompted by a lack of knowledge of the 
facts of the case. 

Knowing human nature as | do, L have foreseen 
that such a contention might possibly be raised, and ] 
have carefully preserved my records, data, and cor- 
respondence, and have accumulated a mass of evidence 
which, I am absolutely confident would, in case of 
necessity, convince any unbiased umpire, board of 
arbitration, judge or jury that my plans were never 
substantially adopted until the month of April 1913, 
and that instead of my plans having caused the com- 
pany great losses, the fact is that the refusal to adopt 
and work in accordance with my plans has cost the com- 
pany an unnecessary loss of over hali a million dollars. 

Meeewas not until April 1915, that the ore was 
ground approximately and continuously to such a de- 
gree of fineness that good recovery and a good grade 
of concentrates could be made simultaneously, and the 
pulp thickening plant was only then so amplified that 
it was no longer the practice to throw away a con- 
siderable portion of the finest and richest part of the 
ore untreated. 

The tacit refusal of the old management to adopt 
and use my plans as called for by the contract has 
caused me great professional and financial damage, 
has denied me the advantage of a prompt demonstra- 
tion of the striking value of the process I have perfect- 
ed and has denied me the use of my money which 
would have long since been due and paid, and would 
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have been of great value to me during the period of 
financial depression through which we are _ passing. 
While these are matters which were not under your 
individual control, they are acts of your company which 
you should give due consideration in coming to a fair 
settlement with me. 

In order to take a fair view of this matter, it is -es- 
sential to understand the conditions under which my 
relationships with the company were entered into, and 
the steps through which they have progressed. The 
misunderstandings which have arisen and the fact that 
some of those who are to pass upon this matter have 
no personal knowledge of the history of the transac- 
tion warrants a brief statement of the case. 

{In March or April 1911 I arrived in New York from 
london with H. C. Hoover. From Chester Beatty, 
Hoover learned that an examination of the Butte & 
Superior Mine was to be made by Kuehn to deter- 
mine if Hayden, Stone & Co., would be warranted in 
taking up a bond issue on the property. I was intro- 
duced to Beatty and it was arranged that I should go 
along and assist Kuehn in the examination, and that 
when through with it I should make an independent 
study of the treatment of the ore at my own expense 
and report my findings to Hoover, who I was in- 
formed, with Beatty, was to have the privilege of par- 
ticipating in the bond issue, and who had agreed to 
carry me for an interest with them if my work: showed 
that they were warranted in going into the venture. 

After completing the regular examination, I com- 
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menced a study of the ore with a test machine I had 
had the local iron works build for me. I got R. M. 
Atwater’s permission to do so and he was very de- 
sirous that I should report my results to him. I re- 
fused to do so as | was making the tests at my own 
expense and had no occasion to report to anyone save 
Hoover, who I understood had some negotiations on 
in which he would take care of me. 

, Nutter, representing Minerals Separation, was pres- 
ent in Butte at this time, negotiating with the com- 
pany, and shortly afterward went with the president 
and manager to New York. 

Just after his*return to New York, I received a 
request from Kuehn for some report of the results 
of my tests as they were needed by his principals in 
determining whether or not to take up the venture. 
After consulting my associates by wire, I furnished 
him with a statement that the results were satisfactory 
and showed that greatly increased profits were pos- 
sible. I understood from him later that my report was 
a factor in determining his principals to take up the 
bond issue. 

Shortly after this, | received a request from R. M. 
Atwater to make a study of their problem and report 
to them what could be done and how it could be ac- 
complished. 

At about this time | was informed by M. W. Atwater 
that the company had found it absolutely impossible 
to come to terms with Minerals Separation and that 
they would like to have me investigate the problem of 
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their ore and tell them what [ could do. As he was 
very urgent in the matter I cabled Hoover to learn 
how his proposition was developing, and received word 
irom him that he was out of the venture, and to pro- 
ceed independently if I saw fit to do so. I refused the 
meager compensation offered me by your company for 
a study of the problem, but told Atwater that I would 
make a sporting proposition out of it and would make 
«a comprehensive study of the problem and report to 
them, charging them only actual costs for the investi- 
gation, on condition that they would make me a prop- 
osition after receiving my report, which proposition | 
would either accept or reject and give no further time 
to the matter. 

Upon receipt of my report they made me the propo- 
sition which 1s embodied in my contract with the com- 
beny Gated July 22, Olt 

The essence of this contract was that I should car- 
ry out a test with a fifty-ton machine, receiving mere- 
ly expenses for doing so, at the conclusion of which 
test, the company would,’ if the results obtained had 
warranted it, build a plant according to my plans and 
under my direction, which [ should personally superin- 
tend the running of for ninety days time, and that [ 
should receive as my compensation one and two-thirds 
time the mereased profits made, over certain assrined 
previous results, ina thirty day period as a result of the 
use of the process introduced by me. 

As first proposed, ten thousand dollars was sug- 
gested as the maximum fee to be permiited. | in- 
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formed the company that as I was taking this as a 
sporting proposition that limit did not seem fair to 
me, and they raised it to thirty thousand dollars to in- 
duce me to take the matter up. 

The 50-ton test machine erected and run under my 
directions for thirteen consecutive days gave a recovery 
of 91% and a product averaging 51.4% zinc as shown 
by assays and actual shipments. 

It was decided to build a larger machine, and that 
part of my plans relating to the machine itself was 
carried out. This machine gave for the month of No- 
Wember, 1912, by the figures furnished me, 89.9% re- 
covery in the form of a 48.2% product. The lower 
grade product was due to treating coarse material. My 
plans referred to in the contract were to cover the 
subject of pulp collecting and thickening, fine grind- 


ing of jig and table tailings, and the flotation treat- 


ment of all the ore, not recovered as jig or table con- 
centrates. The company decided that they did not want 
to introduce the fine grinding and pulp thickening por- 
tion of my plans at Basin and a subsidiary contract 
was entered into postponing a final settlement until 
the completion of a mill in Butte. It was my under- 
standing with the directors that my judgment and 
plans were to be followed in the new mill in those 
matters which were covered by the agreement with re- 
gard to the Basin mill. 

For the new mill I planned the use of two four spitz- 
kasten machines with 36’ cells, gear driven, and 
equipped with both air lifts and special pumps. to be 
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acewinpanied with the use of “the two  tiisec 
spitzkasten 28” cell, gear driven machines 
from the Basin plant. That installation would #et have 
had more capacity than the one now installed at Butte, 
and was practically of the type to which the Butte 
equipment was changed in April. The two machines at 
Basin were abandoned and left there, although they 
were in first class condition. The gear drives ad- 
vised by me were abandoned for belt drives, which 
caused endless trouble and were replaced with gear 
drives early this spring. 

My recommendation was that in addition to other 
pulp thickening device, there should be instailed, as a 
safety measure, special automatic mechanical filters, 
which were not adopted, with the result that enormous 
losses of easily recoverable high grade mineral have 
taken place, and that the cost of treatment in the flo- 
tation department is still higher than it would be if 
these filters were being used to allow the re-use of the 
hot, acid, oil bearing water which could easily be re- 
covered from the flotation tailings. 

In my original report, in subsequent reports, in 
@ series of brief notes prepared’ last tall for yous 
engineers, and in tests and microscopic examinations 
made this spring, [ have pointed out the absolute neces- 
sity of fine grinding if the best commercial results are 
to be obtained. Yet it was only in April 1913 that the 
fineness of crushing necessary to the obtaining of the 
maximum profits was adopted as a consistent policy. 

Reference to my fetter to vou, ot jie: tee 


e 
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written in response to your request that i should in- 
form you of the outiook at the mill, will show that 
when the mill was first started I was foretelling the 
difficulties which have been experienced, and protest- 
ing, as I had done during the erection of the plant, 
against the management's refusal to adopt my recom- 
mendations as called for by contract. 

For the refreshing of your memory and for the 
information of others of your directors whom I assume 
will see this letter, I will here again record the results 
which have at times followed the partial adoption of 
my suggestions as to how the plant should be operated. 
these records are suggestive of what phenomenal re- 
sults would have been at any time achieved had my 
recommendations been carried out in full under my 
own personal supervision. 

Simen | visited) Butte in early December, as | re- 
turned from attending the taking of testimony in the 
patent suit, |] found that the results which were being 
obtained in the mull were extremely unsatisfactory be- 
cause the pulp was not being ground fine enough to 
treat, the slime thickening devices were inadequate for 
the tonnage being treated, and the use of chemicals 
in pulp thickening was done in such a way as to unfit 
the pulp for subsequent flotation treatment. 

I went over all of the factors necessary for success 
with rank Janney, Jr. and readjustments of manipu- 
iation were adopted and a lesser tonnage treated, giving 
tailings as foilows: 
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(1 have no data at hand as to grade of concen- 
trate, Cc. ) 


GS, 1912, Flotation tails 3.5, 3.1, 3:3) ci tailseeel eee 
iS 1912 i 0 2A, 4.9, 2.0, 7 a eee 
edt? A " 2.7, 4.3, 5.0, "GG 


A study of all the mull feeds and products indi- 
cated that a recovery of 80% or better was being ob- 
tained, and certain alterations to bring the plant imore 
mto accord with my plans were agreed upon. As it 
would take some time to install these, J went to Calif- 
ormia. i 

The next | knew of results, I received word from 
you that the plant was making a very poor recovery, 
and went to Butte at once and found the following 
types of tails being produced: 


&, 1912, Flotation tails 3:0, 7.0, 12.2 Mall tiuils OO ses 
19) 1013 = * 78,74, 44 7 " ThGeie 
2013 e "009.7, 6.0" ~ TORRI: 


ai): 


A study of the operations of January 23, 1913, 
showed the following facts: 
Ore Milled 785 tons @ 21.4% zine 
Mill concentrates 110 ” @ 42.9% zinc 
‘lotation concentrates 120 tous @ 46.1, 40.8, 49.4 
Flotation tails 470 tons @ 6.2 
General null tails 555tons@ 8.9 
Overflow shines thrown away untreated: 85 tons @, 
Zo Aue: 


These figures show that as the operations were 


Iza 
8.2 
7 
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carried on, with exactly the same equipment which 
gave the results shown above for January 8th, 9th 
and 10th, a large proportion of the zine was thrown 
away as overflow slime, and that the material going 
to the flotation department was tco coarse to give 
either a good recovery or a good grade of concentrate. 
The principal difficulty was that a larger tonnage was. 
being milled than the mill could treat profitably. 

Mr.°Frank Jannev, Jr. joined me at the mill, and 
ordered that the tonnage be cut down until the tybe 
mills of the second section, which were standing idle. 
could be hooked up to handle part of the products ot 
the first section. By correcting the tonnage and other 
factors, the following resuits were obtained: 

Jan. 29, 1912 Flotation tails 2.8, 3.0, 2.9. Mill 
tails 5.6, 5.8, 7.3 again indicating such a recovery 
as obtamned when operations were modified at my sug- 
gestion in December. 

Even better tailings than these were obtained later, 
but the concentrates still showed that the grinding 
was not fine enough to free the quartz from the blende 
suificiently to give high grade concentrates. 

My suggestion that the tailings from the cleaner 
should be reground, which was made as early as 
when the mill was being planned, was adopted in 
April 1913, since when the concentrates have been 
of a higher grade. 

After I had gone over, the many factors involved 
in the work and shown Mr. Frank Janney, Sr. what 
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my original plans called for, he did ane the justice 
of telling me that he could see that 1f I had been 
given an opportunity to do so, I would have made 
a great success of the work long since. 

I wish at this time to acknowledge my indebted- 
ness to him and Frank Janney, Jr. for the efficient 
way in which they have adopted my plans as fast 
as I have been able to convince them of their prac- 
ticability and for the assistance which they have rend- 
crea in whifing things into good mechanical condi- 
tion. 

It should be perfectly apparent to any fair-minded 
person that in view of the facts of the case, it would 
be doing me a great personal and professional injustice 
to hold me responsible for the poor results which 
have followed from spurning iy pians and going con- 
trary to my repeated counsel and advice. 

Even had my plans been followed in full, instead 
of in part, 1t would have been necessary to have had 
all the work of pulp thickening, fine grinding and 
flotation done under my exclusive supervision, for 
such a period as ninety days, as the contract plainly 
called for, in order to give me an opportunity to dem- 
onstrate the economies and profits of which the process 
is capable, and never since the first tests on the fifty 
ton machine | eve I been permitted to have charge of 
all of the,work necessary to insure the best results. 

It is now plain to all concerned that your ore is 
one which is especially difficult to treat successfully, 
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et | have worked out a special process for it which 
ives at once a higher recovery and higher grade 
roduct than have even been made from a similar ore 
o far as [ can learn, and which could not be obtained 
y any other known process. 

Had you dealt with Minerals Separation, [ am in- 
ormed by Capt. Wolvin that they would have de- 
aanded a royalty of 25c per ton for the period covered 
y the life of their patents. That would have amounted 
9 a royalty of $90,000 per year on a thousand ton 
all. Even if that rate had been cut in two, it would 
ave been $45,000 per year on a 1,000-ton basis, for 
bout twelve years time. They had never used the 
xact process which { have invented and patente 
ven in Australia where they have done most of their 
york, and that exact procedure is apparently neces- 
Meet order to get such results as [ have achieved 
vith your ore. 

The fact that a patent suit would result from pro- 
eeding to use a flotation process was known to all 
oncerned, and the three attorneys upon the old board 
f directors should have been abie to anticipate what 
suit would mean in the way of costs. Our relation- 
hips are in no ways modified by the fact that the 
wit was brought in my name. Its object is to enjoin 
our comipany from the use of the process or compel 
t to pay a royalty, and is brought against me solely 
or the performance of acts carried out for your com- 
any. Had it been brought in your company’s nanie 
irect, it would have cost as much to defend it, and 


/ 
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L would have given it as much of my time as [ have. 
1 am of course aware that it will be greatly to my 
advantage ‘to win this suit, and J am glad to express — 
my appreciation of the liberal attitude of your board 


toward this whole matter of litigation. 


I did not enter into this business as an imipecunious © 
engineer anxious for an ordinary fee. [| had given 
up a position that would have paid me $10,000 per 
year in order to work for myseif, and I have, during 
the pendency of this work and suit, refused to con- 
sider the managership of one of the largest Australian 
zinc companies at a salary of £3,000 per year and per- 
quisites, in part, because it was necessary. to devote 
my time to this case and your work. 


[ entered into this work as a sporting proposition, 
taking most unusual risks of all kinds, and consider- 
ing that [ was allving myself with people who were 
willing that, if ] made monev for them, I should make 
money with them. 

The solution of the ore treatment problem which 
| worked out was a large factor in increasing the 
market value of the stock to such a point that the 
bondholders could, if they saw fit, make 400% °‘on_ 
their money, and will undoubtedly assure them of 
future opportunity of the same sort. The maximum 
profit that I] could possibly make out of the venture 
is insignificant in comparison with the contribution 
to the success of the business which my process has 
proven to be. 
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{ have told Mr. Kremer that, while | consider that 
the full maximum fee should come to me, which would 
entitle me to a further payment of $19,700, I will 
accept $15,000 to avoid any prolonged discussion and 
possible controversy. I[ really hope that your direc- 
tors’ sense of sportsmanship and fair play will make 
them recognize that that is a concession which should 
not be demanded, when they understand the case fully. 
The full amount is scant compensation for the service 
rendered, to say nothing of the trouble, worry and neg- 
lect of other business which have been involved in this 
suit to gain you the right to operate without paying reg- 
ular tribute to a fraudulent monopoly. | 

Mr. Bruce will go ahead with the preparation of 
figures to submit to me if it becomes necessary to go 
closely into all details of cost and recovery, and | shall 
not go into an analysis of figures until [ have their 
recommendations while waiting to hear from you. 

At the time the contract was entered into, Myr. 
Atwater and [ figured that the process should yield 
approximately 90% recovery and a 50% zine concen- 
trate; that the extra costs of treatment should be 55c 
to 65e per ton, and that, on that basis, I would be en- 
titled to $30,000 in full when but 12,000 tons per 
month were being treated. 


The only figures so far submitted to me show that 
approximately 90% recovery and 50% product have 
been achieved. The detailed figures which Wicks 


showed ime for one of the carly spring months showed 
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flotation department costs of about 60c per ton. (3 
do not know how the high costs figured for May were 
derived.) Apparently our early forecast has been 
practically achieved, and on that basis by the terms 
of the agreement, I have assumed that the maximum 
fee should be due me, even if you had treated but 
12,000 tons in May instead of 22,000 tons as you did. 

lf a settlement can be made as Kremer and Bruce 
suggest, on the merits of the case, it should not be 
necessary to await the preparation of more figures, 
and I shall be greatly pleased to be spared the neces- 
sity of making another long, expensive and tedious trip 
to attend to the matter, if it can be attended to prompt- 
ly by correspondence. 

However, if you consider it desirable for me to 
meet you and others im Salt Lake or Buttew is 
willing to do so, if other plans permit, at such time 
aS you may suggest. 

I shall be giad to hear what you wish to propose 
in the matter. 

Realizing that you agree with me in hopmg that 
the whole affair may be disposed of within a short 
time, I remain 

Respectfully vours, 
(Signed) Jamies M. Hyde 

My address wil! be 1041 Shattuck Avenue, Berk- 
eley, California as wbetore, ; 
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Peay WEN, STONE & CO. 20 
BANKERS B 
New York-Boston 
New York, July 28, 1913. 


ives |. L. Bruce, 
Butte, 
Montana. 


Dear Sir: 


For vour information I am enclosing copy of a letter 
J received from James M. Hyde, which was written 
after a conference with you and Mr. Kremer. 

Yours very truly, 
N. B. MacKelvie 

INBM..S 
Enclosure 
ols 


Filed May 18, 1917. 
EHO” WarsekKOUIEE, Clerk. 
By H. H. WALKER, Deputy. 
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Sept. 6, TiS: 
Ot Aa. euaaey, 
Manager of MLills, 
ial Copper Co., 
Salt Lake City, Utah. 


Dear Sir: 


Complying with your request of Sept. 3rd { have 
gone over the attached correspondence with Mr. Shim- 
min, and have endeavored to show in this letter our 
opinion as-to Mr. Hyde’s connection with the flota- 
tion process. 

We have gone back over the carly records and cor- 
respondence in connection with the subject and, with 
the exception of three or four free hand pencil sketches 
cannot find in the files any drawings, blueprints or 
designs of any description which were gotten up by 
Mr. Hyde, nor any that bear Mr. Elyde’s signature of 
approval, nor.can [ find any record of his having sub- 
mitted any detailed drawings of flotation machines or 
flotation installations of any kind. 


In: numerous letters Mr. Hyde refers to the prepara- 
tion of plans and to the various schemes which he had 
in mind but there is no record of any finished draw- 
ings having been submitted which could have been used 
in the erection and installation of machines of his de- 
sign. The sketches, notes, etc., which Hyde did submit 
to this company are on file and originals or copies of 
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‘them can be forwarded to you should you desire them, 
but they are for the most part free hand, without di- 
mensions and. decidedly incomplete and they bear very 
sight resembiance to the machines now operating. 

It is very evident from the early correspondence in 
this matter that from the beginning of Mr. Hyde’s 
connection with this conipany a great. amount of 
difficulty was experienced in obtaining from him any 
definite design or description of the type of machine 
which he desired them to install in the first place, and 
after the original machines were erected and failed to 
produce the desired results, his suggestions for im- 
provement were decidedly hazy and intangible and con- 
sisted principally of criticism of the installation as it 
existed rather than instructions for improvement. 

These conditions existed from the first, but copies 
Pemewers writtemao Air. Pivde by Mr. Atwater indi- 
cate a willingness on the part of the Butte & Superior 
to follow Hyde's instructions on the first installations, 
as the flotation problem was entirely new to any con- 
nected with the company. The difficulties encountered 
in obtaining satisfactory results from Jlyde’s work is 
shown in the following paragraph quoted from Mr. At- 
water’s letter to Captain Wolvin under date of Oct. 
‘th, 1911, a signed copy of which is in our files: 


“Flyde has proved to be an excellent theorist, 
but a very poor practician. Elis process, [ am sure, 
is all right, but Collins and his men have had to 
put it imto shape to run and Hyde’s repeated 
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mistakes in the design of apparatus and his in- 
attention to minor, though important, details have 
consumed a good deal of unnecessary time. I] have 
always given him a free hand and made it a point 
not to interfere in any-way with his plans and 
projects, except as to their magnitude, but recently 
while discussing the failure to work properly of 
several features of his old and new plants, he said 
that he did not consider himself to be a practical 
man in any respect; so I proposed that he explain 
his process fully to Collins and leave all further 
points of construction as well as details of opera- 
tion to Collins with Hyde acting as an advisor 
only and not as an administrator as heretofore. 
Hyde gladly accepted this arrangement. He and 
Collins got along very well together and ] thmk 
that henceforth there will be fewer jobs in his de- 
partment that will have to be done twice or three 


times betore tieyeaue comeck 


You will note that this letter was written less than 
three months after the closing of the contract. This 
shows clearly the difficulties which were experienced in 
obtaining satisfactory results from the first machine 
erected, and it was only by repeated alteration and 
rebuilding that the machine produced any results at all, 
About three months later, or in February of 1912, Mr. 
.\. Hi. Rogers made a test of the flotation installation 
at the Basin plant and in conclusion on Page 23 of 


Alr. Rogers? report, dated Wiarch ot 1912 she save: 
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“The process has shown to be well adapted to 
the treatment of the Butte & Superior ore, even 
as carried out in the apparatus installed at Basin. 
it is believed, however, that there is room for 
iniprovement im Be. apparatus attaining thereby 
both improved metallurgical and economic effic- 
HEC y ses 3: l=xperiments to decide the best type of 
apparatus are strongly recommended before decid- 
ing on the design of apparatus to be installed iu 
(ireenew till, ....- It appears therefore that there 
will be a very decided advantage in the use of 
the process in the new mill but no time should 
be Jost in deciding on the form of apparatus to 
Hse.” 


During the early part of 1912 there was consider- 
able correspondence between Mr. Hyde and Mr. At- 
water discussing various designs which both had in 
mind leading up to a cablegram from Hyde who was 
then in London. This cablegram is dated July 30th, 
Hoi 2, and reads: 


“Am forwarding plans new pumpless machine 
om one level. Await these before building new 
machine.” 


(Signed) Hyde. 


The plans referred to were those referred to in his 
fetter from London the following day in which he 
eae: 


“] ain enclosing herewith a sketch with dimen- 
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sions for a new flotation machine for the uncoar 
pleted side of the mill. [t is along a line discussed 
between miyseli and) Nie I. |. El@oversover a ycar 
awo....saktelemine to the sketely goaw ill eicre 
that the machine consists of a number of agitators 
and overflow boxes built together into a single 
continuous tank through which the froth flows in 


a practically straight line.” 


The machine referred to in this correspondence was 
built as shown by Mir: (Atwater’s letter to"Mr! Hyde 
dated Aug. 27th;MOl2, in Swinicly he says: 

“T also have for acknowledgment your cable of 
July 30th requesting that we await for plans of 
new pumpiess machine. Your letter describing 
the new machine and enclosing sketch of same 
arrived in due time. Whe have dive cells complete 
according to your drawing and are now putting 
them into place. The grave doubt that J have in 
my mind that the machine will work is caused by 


the small settling area of your spitzkasten.” 


ln this letter NIT, Powweiter Goes on to easplann to 
Ilyde a number of improvements which they had made 
in the macitines then operating and in conclusion says: 
“At the Butte Reduction Works the Minerals 
Separation have built a machine just like the draw- 
ings that you sent me excepting that they have a 
splizkasten in front of every cell and the propellor 

in each cell acts as a suction for the feed from the 
spitzkasten back to the next propeller. | believe 
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this will be an improvement over yours because it 
looks to me as though there would be a heavy de- 
posit in each spitzkasten as you have drawn them; 
but if the machine will work the advantages of do- 
ing away with the pumps and more uniform flow 
through the machine are so obvious that we will 
try it as soon as we can.” 


The machine referred to in this correspondence 
was at that time being built according to Mr. Hyde’s 
sketch as nearly as possible. It consisted of six agita- 
tors in one row while the spitzkastens were inserted 
between the agitators so as to form one continuous 
line of boxes. The depth of the spitzkastens was des- 
ignated as 16 inches below the water line and this 
machine bears scarcely any resemblance to the one now 
Il) use. 

On Sept. 11th, 1912, Hyde answered Mir. Atwater’s 
letter of August 27th by submitting two additional 
sketches showing a machine having the same identical 
type of spitzkasten but the agitators and spitzkastens 
were placed in separate lines or rows and connected 
by means cf 6” pipes so that the pulp might flow alter- 
nately from an agitator to a spitzkasten and thence 
tothe following agitator. This change in design was 
pfoduced by Mr. Hyde principally to make it different 
from the one which the Minerals Separation were build- 
ing’ at the Butte Reduction Works but in this letter 
Hyde did not attempt to explain to Mr. Atwater why 
any’ of the difficulties which Atwater anticipated 
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would not result after the machine had been com- 
pleted. In fact he offered absolutely no suggestions 
except one taken from an old report of Froment’s in 
which he suggests a revolving rake in the spitzkasten 
to prevent the coarse material from settling. 

On November 9th, 1912, Mr. Atwater wrote to 
Hyde who was then in New York on his way home 
from London. In this letter Atwater says: 


eee The flotation unit which we _ built 
in accordance with the drawings you sent us 
from London did not work out at all. The pulp 
would not float through the machine and if it 
had flowed through the machine the spitzkasten 
would have been much too small to allow the 
concentrate to rise as well as in the old machine. 
I think before you left here we had begun to 
install 8’ spitzkasten in place of the shorter ones 
and the spitzkasten on the new machine were much 


smaller than those on the original machine.” 


He aiso goes on to say that difficulty was still be- 
ing experienced with the treatment of slimes and that 
the Minerals Separation at the Butte Reduction Works 
were having the same trouble: “to-wit: 
a very high oil consumption and a very poor re- 
covery whenever the percentage of slimes in the 
feed becomes great. Green has been running a 
number of tests on the flotation feed to determ- 
ine a benefit derived by allowing the pulp to 


stand for a period of time in contact with a weak 
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solution of acid before treatment. He finds that 
whenever he allows the flotation pulp to stand 
for an hour or more with addition of two pounds 
of acid per ton of solids that he gets a good 
tailing and a good concentrate in the laboratory 
machine, regardless of the percentage of slimes 
and using from four to six pounds of oil per 
ton of ore. His tests have been so successful 
that we are now preparing to handle the mill 
pulp in this manner.” 


He then goes on to explain the method of operat- 
ing the settling tanks which it was expected would 
give the desired time for acid bath and in conclusion 
he says: 


“T would like very much to have your opinion 
on the above mentioned points....... We will 
get more slimes into the flotation plant from the 
North side of the mill than we are now getting 
from the South side and I think that the flota- 
tion heads will be much lower in grade, therefore 
the outcome of the acid digesting scheme is of 
material interest.” ; 


In reply to this letter Mr. Hyde wrote from the 
offices of Hayden, Stone and Company, New York, 
made: date of Nov. 18th, 1912: 

“Your letter of Nov. 9th was received. I am 
sorry to hear that you still have trouble with 
the treatment of slimes and think that the pro- 


“ | 
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longed treatment of weak acid which you sug- 
gest.as very likely to be helpful. In the final ad- 
justment of the plant, however, one of the most 
vital matters to be arranged will be to have the 
crushing so adjusted that an absolute minimum 
of slimes will be made.” 


Nothing further in the way of suggestions, advice 
or criticism is offered in the remainder of this letter 
and Hyde does not refer in any way to Atwater’s 
statement that the flotation unit, which was _ built 
according to Hyde’s design, had proven an absolute 


failure even though he acknowledges receipt of the 
letter containing this statement. In the latter part. 


of the letter, which consists mainly of a discussion 
of the possible value of pine tar oil, Mr. Hyde says: 


“T will leave here within a few days on my 
way to California and will stop off at Butte and 
see if I] can be of any further assistance to you.” 


About that time my own personal knowledge of the 
matter began and I recollect very clearly that Mr. 
Atwater discussed the situation with me, outlining 
the various events indicated by the correspondence 
quoted from, and it was very evident at that time 
that Mr. Atwater had practically abandoned the idea 
of obtaining any satisfactory results from Hyde’s de- 
sign or his advice or his presence at the plant. 
Neither Hyde nor anyone here at that time could 
give the reasons for the inefficiency of the flotation 
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plant as it was considered ‘more or less of a mystery 
among all concerned, except Shimmin, who told me 
upon my first visit to Butte in November that he and 
Peterson “could fix up flotation if the bunch would 
eave them a chance.” 

The scheme for time treatment of slimes mentioned 
in Mr. Atwater’s letter of Nov. 9th was a plan suggest- 
ed by Shimmin and he had Green do the first work on 
this proposition, and submit a report together with a 
proposed flow sheet which would admit of time treat- 
ment of slimes by acid. Shimmin worked with Green 
on this proposition for some time and it was a modi- 
fication of this plan which represented the final solu- 
tion of the problem of successfully treating slime ma- 
terial in the flotation plant. 

Shimmin saw the Hyde machine operating, or rather 
was present during several attempts to make the ma- 
chine run, and he states that it was absolutely impos- 
sible to get a flotation pulp of any consistency to flow 
through the machine and that the action of the agitat- 
ors in the agitator cells threw most of the feed out of 
the machine altogether. You will note that this was 
Flyde’s design of a machine for the uncompleted side 
of the new mill. The machine which was then operat- 
ing in the other side of the mill consisted of three 
spitzkastens on the rougher side and three on the 
cleaner side. I do not know just what the original in- 
stallation in the new mill consisted of but the equip- 
ment which was operating in October and November 
of 1912 had at that time been altered, remodeled and 
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torn out and rebuilt a number of times since the be- 
ginning of operations in June and none of the arrange- 
ments which had at this tume been devised and proven 
in any way satisfactory. There was nothing in the re- 
sults being obtained at that time which would indi- 
cate any likelihood that a 90% recovery and a 50% 
concentrate would ever be obtained by the use of the 
flotation process in connection with the jigs and tables. 

There is nothing in the correspondence or sketches 
on file to indicate the truth of Mr. Hyde’s statement 
that for the new mill he had planned to use two four- 
spitzkasten machines with 36” cells, gear driven, to- 
gether with two three-spitzkasten 28” cell gear driven 
machines from Basin. There are several sketches of 
double 3-cell machines but the first 4-cell machine 
shown is the cleaner which was designed in December, 
192. 

Regarding the 28” cell machines at Basin which Mr. 
Hyde states were abandoned and left at that place, al- 
though they were in first class condition, appear to 
have been left at Basin by direction of Mr. Hyde as on 
May 24th, 1912, Hyde wired Mr. Atwater from New 
York as follows: ‘Want machine left at Basin if pos- 
sible without involving any complications by leaving 
it open to inspection.” 

In December of 1912 when you were here with Mr. 
Jackling and Mr. Bradley on the way to Alaska, Hyde 
was here also and at that time there were two machines 
designed by Mr. Bradley who put into logical form the 
recommendations of Mr. Hyde. One of these machines 
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was the fifty ton test machine which was later partly 
erected but not finished on account of our work in con- 
nection with the big machines having shown that the. 
fifty ton test machine was in no way- adaptable to 
the work it was expected to do. This test machine is in 
no way similar.to the large machines now operating 
but was considered by Mr. Hyde as the acme of per- 
fection and was built from plans approved by him. The 
other machine designed at that time was the 4-cell 
cleaner machine which caused us so much trouble dur- 
ing January and February. This consisted of four agi- 
tators and four spitzkastens but the type of spitzkasten 
was entirely incorrect in that it was too wide along the 
overflow weir and too short when measured from the 
agitator side to the weir so that we found it actually 
produced at times a lower grade of concentrate as a 
hnished product than was produced on the first and 
second cells of the rougher machine of local design 
which was then operating in connection with the 
cleaner. This cleaner machine was built absolutely 
according to drawings gotten up by Mr. Bradley and 
with Mr. Hyde’s approval and it was operated, if I re- 
member correctly, until we shut down in April to re- 
model the whole flotation plant. 

At the time of Mr. Hyde’s visit in December neither 
the mill nor the flotation plant were doing satisfactory 
work on account of the fact that we were changing 
from the old section to the new or remodelled section 
of the mill. In my report covering the first ten-day 
period of December I stated 
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“Operations were somewhat irregular and re- 
sults a little erratic due to the starting of Section 
Two and closing down of Section One on the third 
and fourth of the month.” 


In Hyde’s letter he enumerates the tailings assays 
of December 8th, 9th and 10th showing the difference 
between the flotation tailings and the general mill 
tailings. These assays were correct so far as the sam- 
ples were concerned but they did not represent the 
actual work of the plant as mineral was accumulating 
in all portions of the mill such as the new elevator pits. 
new 40’ settling tanks and other places so that the flo- 
tation plant received a much smaller tonnage 
of actual mineral during the first few days of 
operation of Section Two than was _ represented 
by the tonnage taken in at the head of the mill. This 
is shown by the fact that the tailings on the I1th av- 
eraged 8.1% and the average for the month of De- 
cember was 7.1% in addition to which there was an 
under-run for the month of 676,000 Ibs. of zinc which 
would represent a 1% higher tailing than the assays 
indicated on account of mineral accumulated in vari- 
ous portions of the mill. 

The alterations mentioned in Mr. Hyde’s letter 
which were at that time agreed upon consisted of the 
installation, of the new cleaner machine of his design 
and the installation of a few additional potform pumps 
of Hyde’s design to take the place of the air lifts or 
to assist them in handling the feed. Contrary to Mr. 
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Hyde’s statement as to the results obtained during 
January there was an improvement in recovery during 
that month as compared with December. During De- 
cember the mill produced 3,985 dry tons of zinc 
concentrate averaging 47.8% representing a recovery 
of 61%. In January the mill produced 5,604 dry 
tons of zinc concentrate averaging 47.6% zinc which 
produced a recovery of 68% showing that the net in- 
crease in recovery was approximately 7%. The high 
grade of averaged general tailings in January was 
caused partly by a larger tonnage being treated but 
was principally due to the intermittent operation of the 
flotation plant and also to the retreatment of a large 
quantity of slimes which had accumulated in the 40’ 
settling tanks during December and the first part of 
January. You will recollect that at the time of your 
visit here with Mr. Janney, Jr., in January, after your 
return from Alaska, we were having trouble with the 
Garfield tables and among other changes made by 
Mr. Janney, Jr., at that time he had the riffles changed 
on these tables, increased the slope of the decks and 
made other changes which greatly improved their 
work. This materially improved the work of 
the entire rail, relieved the flotation plant of 
considerable mineral and by making a very large 
recovery of coarse concentrate at the expense of the 
grade we were able to show an improvement in the 
estimated recovery of the entire mill. The operation 
of the tube mills on Section One mentioned in Hyde’s 
letter was not suggested by him as we had previously 
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taken this matter up with Mr. Janney, Jr. I recall 
that at that time Mr. Hyde was complaining that the 
material for flotation treatment was not ground to the 
correct fineness and that there was also too much 
slime in the flotation feed and his suggestion to Mr. 
Janney, Jr., in my presence was that all feed to the 
flotation plant be ground through 50 mesh. In the dis- 
cussion which took place about that time between 
Green and Hyde and others, it was deemed essential 
by all concerned that the flotation feed consist of a 
combination of various sizes of sand together with a 
limited amount of slime. It was the general impres- 
sion at that time that neither a slime feed. nor an en- 
tirely sand feed was desirable but that a mixture of 
various sizes was required, the theory being that the 
coarse particles assisted in bringing up the fine par- 
ticles of mineral and also admitted of more rapid set- 
tling of the silicious portion of the pulp. It was for 
that reason that Hyde stated that he believed the best 
results might be obtained by grinding through 50 mesh 
instead of grinding finer on account of finer grinding 
producing too large a proportion of slime for flota- 
tion treatment. This is quite contrary to Hyde’s orig- 
inal report in which he states that best results would 
be obtained by grinding through 150 mesh screen in 
order to obtain an ultimate recovery of 90%. 

All of the improvements made in the flotation plant 
such as the addition of spitzkastens, rearrangement of 
flow, etc., made during the first three months of 1913, 
were made by direction of Mr. Janney, Jr., These were 
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improvements suggested by him or improvements sug- 
gested by the boys at the plant and approved by him. 

I cannot recall a single, criticism made by Hyde 
which upon being adopted represented a permanent and 
positive improvement and I am quite confident that 
had the operation of the flotation plant been left in sole 
charge of Mr. Hyde it would be today in the same 
chaotic condition that it was in at the time I first saw 
the plant in October. Had Hyde been capable of pro- 
ducing equipment for a flotation process and of op- 
erating the equipment after it was installed there had 
surely been ample time and ample opportunity allowed 
prior to December Ist, 1912. Even though he was 
not given direct charge of the operations after that 
date, it would have still been possible for him to have 
designateé and erected a machine of correct arrange- 
ment had he been capable of doing so. 

During March and the first part of April a tre- 
mendous amount of work was done in an experimental 
way in order to determine every weak point in the 
mechanical arrangement of the plant and also to de- 
termine the exact requirements for correct flotation 
treatment. In this work those of us at the plant con- 
sulted no one except yourself and Mr. Janney, Jr., and 
while Mr. Hyde did make a few recommendations to 
me, I referred them to Mr. Janney, Jr., and I am free 
to state that I cannot recall a single one of his rec- 
ommendations having been adopted except the addi- 
tion of acid at the sludge tank along the lines originally 
proposed by Mr. Shimmin several months before that. 
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The design of the machines which are now operat- 
ing did not seem to be along the lines desired by Mr. 
Hyde and so far as | know did not originate from 
any plans subniutted by him. You will remember that 
you had Mr. B. A. Mitchell from the Utah plants here 
at the time and that he designed the gears and gear 
case, making it possible to install a gear drive which 
did not have the objection of excessive noise which the 
previous installations had been burdened with. [ re- 
member that this gear case was your own idea 
as 1 was present at the conference we had in the hotel 
one evening when this and other matters in connec- 
tion with the design of the machine was being taken 
up. The present ribbed liner for the agitation cells 
was of your design and | think originated from a sug- 
gestion made by Peterson and Shimmin as they had 
been doing experimenting with wooden baffles in the 
cells before your visit at that time. The spitzkastens 
now in use on the No. 1 rougher are remodelled spitz- 
kastens remaining from one of the earlier machines 
but those on the No. 2 rougher are entirely different 
From anything which had been built before and en- 
tirely unlike any sketch or design which had ever been 
submitted by Mr. Hyde. Both of these roughers have 
since been provided with one additional spitskasten of 
the new style which has added greatly to their ef- 
ficiency. The cleaner machine was provided with new 
style spitskastens and the new style liners in the agi- 
tation cells. . 

For the first time in the history of flotation opera- 


P. 4945, L. 5, insert ‘up to that time it had to produce a 
rough concentrate ” after “ but ” 
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tion here we began using the system of producing a 
middling product on the 3d and 4th rougher cells 
after the remodelling. This scheme had been expert- 
mented with somewhat during March but,on all spits- 
kastens of the rougher machine and this rough con- 
centrate was sent to the cleaner for retreatment. Since 
April we have been making a middling product on all 
spitskastens of the rougher machine except the first 
two which produce a rough concentrate for retreat- 
ment in the cleaner. The middling products from the 
other spitzkastens are about the same class of material 
as the tailings from the cleaner machine and _ these 
products are combined and returned to a tube mill for 
regrinding. New methods of adding oil and acid were 
also devised at that time and in fact the whole process 
was given a complete and thorough remodelling along 
radically different lines from anything which had here- 
tofore been submitted. These changes were made en- 
tireily without consultation with Mr. Hyde, so far as | 
know, and were, for the most part, made without his 
knowledge. He had absolutely nothing to do with the 
success of the remodelled plant and from lis remarks at 
the time he did not anticipate successful operation from 
the new arrangement. Since his departure from the 
plant, additional improvements and new methods of 
operation have been devised which has brought the 
flotation plant up to its present efficient condition, which 
is the production of a 50% concentrate and a recov- 
ery of 90% of the total metal content when operated 
in connection with the jigs and tables which is the 
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result which Mr. Hyde stated could be obtained by the 
use of a process according to his plans. 

So far as Shimmin and I were personally concerned, 
our association with Mr. Hyde was always most pleas- 
ant but even though neither of us knew anything of 
the flotation process at first, his advice and instruc- 
tion was of very little assistance to us in obtaining a 
personal knowledge of flotation. 1 believe we all ob- 
tained more benefit from the reading of Hoover’s 
book on flotation than we did from association with 
Mr. Hyde as his advice was rather unreliable and his 
opinions varied from day to day and his description 
of mechanical arrangement rather vague so that it 
was difficult to arrive at any personal opinion regard- 
ing any phase of the process from the information 
obtained from Hyde. I know that both Shimmin 
and Green, as well as the operators in the plant, con- 
sidered Hyde’s presence detrimental and had no con- 
fidence in his ability to remedy defective conditions and 
I am also certain that his services were actually harm- 
ful in that he knew so little of the process as to cause 
his advice to be actually misleading. 

Yours very truly, 
F. R. Wick¢s 
FRW/FT Mill Superintendent. 

Filed Mhay 18, 1917 

GHO, W. Se ROuULe ler. 
By FH. H. WALKER, Deputy. 
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mMAYDEN, STONE & CO. 
Bankers 


NEW YORK-BOSTON 
NBM-K 


New York, Mar. 1, 1913. 
Mr. Allen H. Rogers, 
C/o Butte & Superior Copper Co. Ltd., 
Butte, Montana. 


Dear Sir: 


Under date of February 6th, I received a bill from 
Mr. J. M. Hyde, which I am enclosing your herewith, 
amounting to $601.70, for expenses which I under- 
stand are in connection with the litigation of the flota- 
tion process. 

In the contracts that we have with Mr. Hyde, I can- 
not find any reference to providing for these payments, 
but I understand from Mr. Babbitt that the company 
agreed to assume these and Hyde also points this out 
in previous accounts rendered in the early part of 1912, 
so will you kindly have instructions given for a check 
to be sent to Hyde, at 1041 Shattuck Ave., Berkeley, 
Cal., for the enclosed bill? 

Yours very truly, 
N. B. MacKelvie. 
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BUTTE AND SUPERIOR COPPER COMPANY, 
Wid 


; Jan. 29, 1913—191— 
AUDITOR: 


Pay to James M. Hyde, 
l‘or the Items and amounts listed below: 


Room & Meals New York Oct. 9th to Nov 13, 


7S alin $245.00 
Cariare, Baccage co) Velesrams, €te, in 
New York 17.50 
Fare New York to Butte MESV5i0) 
Hotel, etc., Butte on Return Trip S5s50 
$393.50 
Round trip Berkeley to Butte January & 
Tebruary 1912 100.00 
Thornton Hotel 85.70 
Incidental meals, carfare, baggage, etc. 22.50 
$601.70 
WOON [0 OR ee Enea eres 


Filed May 18, 1917. 
GEO. W. SPROULE, Clerk. 
3y H. H. WALKER, Deputy. 
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melTE AND SUPERIOR COPPER COMPANY 
Limited. 


Butte, Mont., March 6, 1913. 


VOUCHER 
Pay ABLE TO James M. Hyde, ... . $601.70 
Se etUNDRED ONE and 70/100.... DOLLARS 


Approved for Payment Approved for Payment 


sno a C. M. Everett 


Dr iesS OF VOUCHER 


As per statement of Jan. 29th, 1913 and Mr. 
MacKelvie’s letter of March Ist, 601.70 
Entered 
Ledger 
DIS@RIBUTION 


NeCOCrM > PAYABLE 


stele 601.70 
No. 5958 


Filed May 18, 1917. 
OW, Soe OO Clerk. 
oil ee ICTR Deputy. 
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BUTTE AND SUPERIOR COR PE 
COMPANY 
Limited 


Butte, Montana, March 6, 1913. 
NG Bois: 


Pay to the Order of James M. Hyde, .. . . $601.70 
SIX HUNDRED ONE “and 707100... DOLEAES 


BUTIE & SUPERIOR COPPER COMPANV ear 
By CM Everett 


To The Special 
FIRST NATIONAL BANK 
Butte. Montana 


(Pardivien: 17 Weis) 


(THE FIRST NATIONAL BANK 
OF BUTTE MONTANA) 
( Endorsed ) 


Your endorsement hereon constitutes receipt in full 
for account as per statement which you have detached 
from this check. 

James M. Hyde 
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( Pay to the Order of ANY BANK OR BANKER ) 
( All Prior Endorsements Guaranteed ) 
( FIRST NATIONAL BANK ) 
( 90-42 Berkeley, Cal. 90-42 ) 
( MORTIMER, Cashier ) 
( Mate tieiol3 ) 
ee lar i7 1913, SIATE SAVINGS BANK ) 
(BUTE MONT.) 
(PAVING TELLER) 


meee TO Tim ORDER OF ANY BANK, ) 
( BwNKeeR OR TRUST CO. ) 
( Previous Endorsements Guaranteed ) 
( WONT EANK & TRUST COMPANY, ) 
( Gs-22 BUTTE, MONT, 93-29 ) 


Reo iautnian, Cashier 


( Pay to the Order of Any Bank or Banker, ) 
(Prior Endorsements Guaranteed. C MAR 11 1913 Z) 


( CALIFORNIA NATIONAL BANK, ) 
( Sacramento, Calif. ) 
( FRED W Cashier ) 


faved May Je, 1917. 
GEO. W. SPROULE, Clerk. 
ieee El. Woe, Deputy. 
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AUDIT Bie 
BUTTE AND SUPERIGK COrrPiR COMEAN a. 
Ltd. 
Apr. 30, 1913—191— 
mo DITOR: 
Pay to James M. Hyde, 1041 Shattuck Ave., 
Berkeley, Calif. 
lor the items and amounts listed below: 
Expense account Jas. M. Hyde during months of 
March and April, 1913, in connection with Mill 
and Patent Suit as per attached $325.65 


Ched 
Le As Ation 
mpproved: | 12 is 


Expense Account of James M. Hyde in Attendance on 
Mill and Patent Suit. March and April 1913. 


San Francisco to Butte and return Ticket, 


Pultman, Meals, cte $112.25 
Thornton Hotel 181.90 
Lunches and incidentals 175 


Supplies, expressage, etc. in connection with suit 12.75 
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Dltitiie SUPURIOR COPPER COMPANY 
LIMITED 
Butte, Mont., May 2nd, 1913. 
MOOUCHER 

Pee wow eho iames \Metivde,. . . $325.65 
Three hundred Twenty five and 65/100. . Dollars 


Approved for Payment Approved for Payment 
soeck i ee (Or ie Everett 


aes OF VOUCHER 
mteeper expense bill of April 30th, 1913 


in connection with Mill and Patent Suit. 325.05 
Entered 
Ledger 
DISTRIBUTION 


PCCOUNTS PAYABLE 


nutans ee ae ee oe 325.65 
No. 6323 


Biled May 18, 1917. 
Gaon W CoP eOwir, Clerte. 
Byecl WANE R, Deputy. 
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Seal on cat so, Loe 
(Physical [¢xhibit) 


Filed May 18, 1917. 
GEO; WW. SPROULE, Clerk: 


By H. H. WALKER, Deputy. 


Plaintiff's Exhibit 15. 
Memorandum of car. 


(Physical Exhibit) 


Filed May 18, 1917. 
GEO. W. SPROULE. Clerk. 


By HH. bi. WSaLiith,, Depts: 


Plaintiffs Exhibit 16. 
Bag containing concentrates. 


(Physical Exhibit) 


Filed May 18, 1917. 
GROW. SPROULE, CIt¥k. 


By H. Tl. WALKER. Deper. 


Plaintiffs Exhibit 17. 
Bottle containing concentrates after treatment. 


(Physical Exhibit) 


Filed May 1S, 1917: 
CHOW. SER@UM Clerks 


lay Tl. Ti WAAR Ge 


ee 
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Flaintiff’s Exhibit 18. 
Admitted. 


Third Annual Report of Butte & Superior Company. 

Part admitted and read in record and withdrawn 
by plaintiff. 

MR. GARRISON: (Reading) “The litigation in 
connection with the Minerals Separation, Limited, 
which, at the date of the last annual report was pend- 
ing and undecided on appeal, in the United States Cir- 
cuit Court of Appeals at San Francisco, has since that 
time been decided in favor of your company by the 
Court of Appeals holding the patents of the Minerals 
Separation Company, Limited, as absolutely void. This 
question has been taken to the Supreme Court of the 
United States, where it is now pending, and a decision 
cannot reasonably be expected before some time in the 
spring or summer of 1916. Your directors have no 
reason to modify to any extent the expressions in the 
last annual ;eport regarding the final outcome of this 
litigation. Respectfully submitted, N. Bruce Mac- 
Kelvie!”” 


Filed May 18, 1917. 
CHOON Wo SPROULE, Clerk. 
Eye TV AL ie, Deputy. 
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Derendant’s Exhipit 19. 
Admitted. 


Advertisement in Mining & Engineering World, 


D@tember 30th, 1916. ~~ Rave, 


Mining and Engineering World 


TE eet ONSEN Cass 


All rights under this process in North America 
are now controlled by 


NMUNERALS SEPARATION NORIH AMPERTG sir 
CORPORATION 


The Supreme Court of the United States having 
established the validity of the basic patent for froth 
flotation, notice is renewed that the Company is ready 
to grant licenses for the use of this process to those 
who wish to install and use it. 

To those who have infringed the patent, notice is 
given that a settlement for past infringement must 
precede the granting of license$for future use of the 
process. 

Notice is also given that the Company will enforce 
its patents and will stop all infringements. 

The Company maintains a laboratory for testing 
ores by flotation, and samples sent to its Chief Engi- 
neer, Mr. Edward H. Nutter, at its San Francisco ad- 
dress will be tested at minimum expense to prospective 
licensees. No one else is authorized to represent the 


Butte <> Superior Afiming Contpany. 4957 


Defendant’s exhibit 20. 
Company or to introduce its process and apparatus into 
the United States, Canada or Mexico. 


MINERALS SEPARATION NORTH AMERICAN 
CORPORATION 


Merchants Exchange Building 
San Francisco, California. 
61 Broadway 
New York, N. Y. 


filed May 16, 1917. 
CHOy WW SPROULE, Clerk. 
ye eee OI. Deputy. 


Dafendant’s Exhibit 20. 
Admitted. 


Copy of Mining & Engineering Journal, 
Decemmemzord, 1916, Page 35. 


De SUGSeSTION PROCESS 


A rights under this process in North America 
are now controlled by 


PegeeAlS SEPARATION NORTH AMERICAN 
CORPORATION 


The Supreme Court of the United States having 
established the validity of the basic patent for froth 
flotation, notice is renewed that the Company is ready 
to grant licenses for the use of this process to those 
who wish to install and use it. 


To those who have infringed the patent, notice is 


4958 Minerals Separation, (aticd. clal was. 


Jefendant’s [Exhibit 20. 
given that a settlement for past infringement must 
precede the granting of licenses for future use of the 
process. 

Notice is also given that the Company will enforce 
its patents and will stop all infringements. 

The Company maintains a laboratory for testing 
ores by flotation, and samples sent to its Chief Engi- 
neer, Mr. Edward H. Nutter, at its San Francisco 
address, will be tested at minimum expense to pros- 
pective licensees. No one else is authorized to repre- 
sent the Company or to introduce its process and ap- 
paratus into the United States, Canada or Mexico. 


NINERAIS SERA TION MORE AM bie aa 
CORE OKRA. ON 


Merchants Exchange Building 
San Francisco, California. 
61 Broadway 
Ne Gaol ky cen 
Iiled Mla 1S. “oie 
GUO, W. SPROULE, Claas 
bw Th. Tt. WALKER, Depuiy 
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Befendant’s Exhibit 23. 
Admitted. 


Page 55, of Salt lake Mining Review, 
Jemtiany els, LOZ, 


Tes ELOTATlON PROCESS 


All rights under this process in North America 
are now controlled by 


MINERALS SEPARATION NORTH AMERICAN 
CORPORATION 


The Supreme Court of the United States having 
established the validity of the basic patent for froth 
flotation, notice is renewed that the Company is ready 
to grant licenses for the use of this process to those 
who wish to install and use it. 


To those who have infringed the patent, notice is 
given that a settlement for past infringement must 
precede the granting of license for future use of the 
process. » 


Notice is also given that the Company will enforce 
its patents and will stop all infringements. 


The Company maintains a laboratory for testing 
ores by flotation, and samples sent to its Chief Engi- 
neer, Mr. Edward H. Nutter, at its San Francisco 
address, will be tested at minimum expense to pros- 
pective licensees. No one else is authorized to repre- 


4066; Lomi. Spmrneton, Fiiiicd wer ch, es. 
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sent the Company or to introduce its process and ap- 
paratus into the United States, Canada or Mexico. 


MINERALS SEPARATION NORTH AMERICAN 
CORPORA Tien 


Merchants Exchange Building 
San Francisco, California. 
61 Broadway 
New Y Otk ja 0 


Biled Bray 18, 10a 
Git, SPIRO OISE: Clete 
By H. H. WALKER, Deputy. 


Defendant’s Exhibit 22. 
Admitted. 


Pave 15 of Bihinine o@ Scientilic Press, 
Jantary Onl 77, 
THE @eLOTARION PROCESS 


Ail rights under this process in North America 
are now controlled by 
MINERALS SEPARATION @icT Gl AMERICAN 
COTE Ol TON 


The Supreme Court of the United States having 
established the validity of the basic patent for froth 
flotation, notice is renewed that the Company is ready 
to grant licenses for the use of this process to those 
who wish to install and use it. 

Toa those who have infringed the patent, notice is 


viven that a settlement for past infringement must 
} 
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precede the granting of licensegfor future use of the 
process. 

Notice is also given that the Company will enforce 
its patents and will stop all infringements. 

The Company maintains a laboratory for testing 
ores by flotation, and samples sent to its Chief Engi- 
neer, Mr. Edward H. Nutter, at its San Francisco 
address, will be tested at minimum expense to pros- 
pective licensees. No one else is authorized to repre- 
sent the Company or to introduce its process and ap- 
paratus into the United States, Canada or Mexico. 
MINERALS SEPARATION NORTH AMERICAN 

CORPORATION 
Merchants Exchange Building 
San I*rancisco, California. 
61 Broadway 
New York, N. Y. 


Filed May 18, 1917. 
GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


> - mii ’ ok ee 6 ee 
Rye eTy ce TR on SR Ne aoe 
HELLER art S Ane Ee, 


re i, 
Page 10 Boston News Bureau, February 21, 1917. 
Paw eVOmATION PROCESS 
All rights under this process in North America 
are now controlled by 
MINERALS SEPARATION NORTH AMERICAN 
CORPORATION 
The Supreme Court of the United States having 
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established the validity of the basic patent for froth 
flotation, notice is renewed that the Company ts ready 
to grant licenses for the use of this process to those 
who wish to install and use it. 

To those who have infringed the patent, notice is 
given that a settlement for past infringement must 
precede the granting of licensesfor future use of the 
process. 

Notice is also given that the Company will enforce 
its patents and will stop all infringements. 

The Company maintains a laboratory for testing 
ores by flotation, and samples sent to its Chief Engi- 
neer, Mr. Edward HW. Nutter, at its San Francisco 
address, will be tested at minimum expense to pros- 
pective licensees. No one else is authorized to repre- 
sent the Company or to introduce its process and ap- 
paratus into the United States, Canada or Mexico. 


MINERALS SEPARATION NORTH AMERICAN 
CURPORATION 


Merchants Exchange Building 
San Francisco, California. 
61 Broadway 
New York, N. Y. 
Pea, WS, 187. 
Ga@” ¥e SPROULE, Clerk. 
We a ST ALRIR, Resa 


ees peor Mamie Coli pany. 4963 


Admitted. 


Page 14 New York Commercial 
jamdany 15, 1917. 


MINERALS SEPARATION FLOTATION 
Olea ss 


The flotation process for the concentration of ores 
is the latest and greatest invention in metallurgy. It 
has revolutionized the art of concentrating the ores of 
zinc, lead and copper. It gathers up with these metals 
the traces of gold and silver found associated with 
them and it has even entered the domain of purely 
gold ores. I[t has changed the metal values in great 
mounds and hills of dumps, previously rejected as 
worthless, into dollars and pounds sterling. It has not 
only reclaimed the waste of the past, but is preventing 
the waste of the present. The leanest ores and dumps 
are now made to yield their medium of values to this 
process on easy terms of substantial profit, and the 
yield from ordinary mining operations has in many in- 
stances been raised from modest earnings to fabulous 
profits. 


POeDEVOr OPERATION 


This marvellous invention utilizes little bubbles of 
air coursing through a muddy ore pulp of finely ground 
ore and water, to pick out and attach to themselves the 
valuable metal particles and to repel and reject the 
useless particles of dirt, rock or sand, or as it is gen- 
erally called, gangue. The metal particles and air bub- 
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bles once united cannot be separated. [ach little air 
bubbie gathers up a load of metallic particles, and 
when given a reasonable opportunity will float them 
to and through the surface of the pulp and form, rest- 
ing upon the surface of the puip, with other metal laden 
bubbles, what is in fact a water-air froth of metal 
carrying bubbles. Air bubbles and froth, the very 
symbols of things transitory and useless, have now 
been harnessed to the service of man as persistent and 
reliable agents to carry out his will in,a manner bor- 
dermg on the miraculous. On a quiet surface the 
froth persists for days. In practice the froth may be 
adjusted to such persistence as will assure that the 
froth will overflow from the top of the liquid, pushed 
along by constantly rising bubbles and new forming 
troth, and safely carrying the metallic particles into a 
launder or trough, ready for the smelter. 


PRACTICAL ADV YEAGES 


By this process concentrates of any desired richness 
may be obtained, with a recovery so high that it was 
proved in one of the litigations involving the process 
that its adoption by five of the leading porphyry cop- 
per mines of the United@States would eifcct 2 eam 
saving at normal market prices (not war prices) of at 


least $17,000,000. 
ORDINARY WATER CONCENTRATION 


The metallic particles are usually considerably 
heavier than the gangue particles. Therefore in the 


mae 
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ordmary process of ore concentration advantage is 
taken of this fact to separate the particles by the dif- 
ference in their sinking power in water. A great 
amount of machinery is used, principally jigs, shaking 
tables and vanners, all these machines depending upon 
this difference in sinking power. The gold miner’s 
washing pan is the simplest example of this kind of 
gravity treatment. The new process, however, does 
the very opposite thing, it floats the heavy metallic 
particles above the surface of the water and permits 
the lighter rock or gangue particles to sink or to re- 
main suspended in the water. It operates in fact, by 
picking out the heavier metallic particles and lifting 
them up out of the water. 


Bro lOmy Or THE INVENTION 


The flotation process was invented in March, 1905, 
in London, England, at the metallurgical laboratory 
of Minerals Separation, Ltd. The inventors are 
Henry Livingstone Sulman, Hugh F. K. Picard, and 
John Ballot. They were investigating a concentrating 
process invented by Arthur E. Cattermole, wherein by 
using oi] in the proportion of from forty to one hun- 
dred and twenty pounds per ton of ore, the metallic 
particles were coated with a thin sticky film of oil and 
by agitation they were agglutinated together into larger 
agglomerates or granules which would reliably sink 
against a current of water sufficient to carry the 
gangue upward and away. This metal sinking process 


was in itself a great Ce. in the art, since it saved 
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all the valuable metallic slimes (extremely fine par- 
ticles necessarily produced in every crushing or grind- 
ing process) which in all other then known processes 
were carried away to waste with the gangue. They 
had studied this Cattermole metal sinking process for 
more than two vears and were then erecting a concen- 
trating plant at Broken Hill, Australia, to carry out 
the process on a largef scale. They had improved the 
Cattermole process, and in improving it they had un- 
yp sgngly assembled all the conditions for the froth 
agitettot process, even including an abundant aera- 
tion of the pulp, although that aeration was a useless 
incident of the violent agitation necessary for the Cat- 
termole process as carried on in the type of agitation 
vessel which they used. Having developed and largely 
improved the Cattermole process to a working basis, 
they decided to carry out a series of experiments: in- 
--vestigating all of the factors of that process, and as a 
part of this investigation to reduce the amount of oil 
step by step, observing the results and pursuing the 
investigation to the vanishing pomt. This work was 
carefully, systematically and well done under their in- 
struction$by one of the staff of Minerals Separation, 
Arthur Howard Higgins, an able metallurgist, who 
has since contributed largely by his inventions to the 
improvement4 of the process. As the amount of oil 
was diminished below Cattermole proportions, the Cat- 
termole phenomena disappeared and no effective: sink- 
ing of metal was obtained and the results were worth- 
less. Nevertheless the reduction was persisted in, and, 
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io the surprise of everyone a persistent metallic froth 
came to the surface. This, with the ore and oil used, 
reached its maximum in metal flotation with about two 
pounds of oil to the ton of ore, one-tenth of one per 
cent. of the weight of the ore, one part of oil to a thou- 
sand parts of ore. On examining this metallic froth 
it was found that the oil had disappeared from sight 
and touch and had lost all its ordinary qualities. Chem- 
ical investigation showed that it was upon the concen- 
trates, but in a film, so attenuated that its presence 
could be detected only by chemical means. It was 
found that the oil when present in this minute. quantity 
had the peculiar function of controlling the formation 
and action of the air bubbles so as to effect minute 
bubble formation and so as to assist the selective ac- 
tion of these bubbles for metallic particles, and so as 
to give practical permanency to the bubbles, both when 
immersed in the liquid and when gathered above the 
liquid: in the froth. 


Moe sor OPHRATION 


The explanation above given is the extent of exact 
knowledge of the process which repeated scientific in- 
vestigations have determined. The process has not 
yet.been fully explained. Numerous theories have been 
advanced, and at one time electrical theories were fa- 
vorably regarded, but.the complete explanation of the 
mysterious operations is yet to come. The inventors, 
however, having found out how to work the process, 
did not wait to discover why: it worked, but immediate- 
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ly put it to work, and the Cattermole plant in’ Aus- 
tralia was altered to carry on the new process. They 
also patented it practically all over the world. 


METALLURGICAL PROG ERM: 3. bk@ ian 
Hil AU SR NIE. 


There was at Broken Hilt, Australia, a great ac- 
cumulation of about twelve million tons of tailings of 
former workings, containing about twenty-five per 
cent of the metals, zinc and lead, with some silver, but 
with the gangue of substantially the same weight as 
the metals! The ordinary process of water concen- 
tration, which depends upon the difference in the sink- 
ing power of the metallic and gangue particles, could 
‘do nothing with these tailings. The Cattermole process 
was devised to solve this metallurgical problem, and 
might have done fairly well but for the discovery of 
the vastly better flotation process. 

The new process was successful from the beginning, 
and its use in Australia rapidly extended. 


BRITISH AND AUSTRALIAN LITIGATIG 


-\. competitor who had failed to solve the problem 
immediately conmmenced suit, first in England against 
Minerals Separation, and then in Australia, against 
one of the licensees, charging infringement of the 
earlier Elmore patents. The process disclosed in these 
patents required from one to three tons of oil to the 
ton of ore. The metal particles were entrapped in a 
mass of oil and floated by the buoyancy of the oil. That 
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there was no resemblance between this process and the 
new air bubble flotation or froth flotation process was 
finally decided, first by the British House of Lords in 
the suit commenced in England, and again by the 
Privy Council of the British Empire in the suit com- 
menced in Australia. 

The growth of the use of the new process was re- 
tarded by this litigation, and its introduction into use 
in America was not undertaken until after the favor- 
able decision of the House of Lords. 


i TRODUCTION INTO AMERICA 


Edward H. Nutter, an American mining engineer 
and metallurgist, was appointed Chief Engineer of the 
American Syndicate which undertook the work of in- 
troducing the process into use in North America. Be- 
fore taking up his duties he studied the process in the 
London laboratories of the Company, and then went to 
Australia to study the extensive practical use of the 
process there. Early in 1911, he returned to America, 
organized a staff of metallurgists and commenced an 
active and successful campaign to bring the process 
to the attention of mine owners. 

An American corporation has recently been formed, 
Minerals Separation North American Corporation, in- 
corporated under the laws of Maryland, which now 
owns or controis all of the patents in North America. 
The directors of this Company are John Ballot, one 
of the inventors, who has in fact been at the head of 
the enterprise from the beginning; Dr. S. Gregory, 
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who has had general supervision of the work in Amer- 
ica, atid) Frank Altsehul, ot Lazard Freres, bankers. 
The process has been adopted under license from the 
patentees by many American mines, including the Ana- 
conda (the greatest copper producer in the world), 
the Inspiration, Senator Clark’s companies, the Brit- 
tannia Mining & Smelting Company, Ltd., the Portland 
Gold Mining Company, the Vindicator Consolidated 
Gold Mining Company, and scores of others. The In- 
spiration plant is acknowledged to be the most modern 
of the great copper mills, and treats about 15,000 tons 
of ore per day and shortly will treat nearly 20,000 tons 
of ore per day. The installation of the flotation pro- 
cess at this mine effected an initial saving of more 
than a million dollars in the cost of installation, and 
has increased the capacity of the piant to more than 
double that of the plant originally planned at much 
greater cost, and has in fact converted the Inspiration 
mine from ‘a moderately profitable to an enormously 
prontable venture. The Anaconda Company, upon 
adopting the process, reorganized and very nearly re- 
constructed its milling plant, replacing the cumbersome 
machinery of former processes by the simple machines 
of the flotation process, and increased its recoveries 
from 76% to 96%, while the capacity of the mill was 
increased from 12.500 tons to 16,000 tons per day. 
Many new problems had to be worked out in apply- 
He oce8s to the American copper ores, and George 
A. Chapman, a metallurgist of Minerals Separation, 
Ltd., contributed several brilliant inventions in solv- 
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ing these problems. THe is in fact to be credited with 
contributing largely to the successful installation of 
the process at Broken Hillf, Australia, and at Inspira- 
tion and Anaconda mulls in the United States. 

The process has aiso been successfully installed at, 
and has proved an immense benefit to the Braden mines 
fa Chili and the El Corb mines in Cuba and many 
other mines in other parts of the world. 


INFRINGEMENTSAND LITIGATION 


A considerable group of American companies, 
notably the Jackling group of mines, determined to try 
out flotation without reference to the rights of the 
patentees. The first of these operations in defiance 
of the patents was carried on by the Butte & Superior 
Copper Company of Butte, Montana, now the Butte & 
Superior Mining Company, one of the Jackling group. 
They employed James M. Hyde, a former engineer of 
Minerals Separation, Ltd., for this purpose. He had 
been given by Minerals Separation, Ltd., all informa- 
tion and apparatus necessary to operate the process 
and sent to visit various important mines in Mexico 
and Canada, and while in America he was specifically 
instructed by Minerals Separation to go to Butte, Mon- 
tana, with the object of helping the Butte & Superior 
Company solve its metallurgical problem. Instead of 
doing what he was instructed to do, he returned to 
London and terminated his connection with the Com- 
pany. Thereafter he came back to the United States 
and went to the mills of the Butte & Superior Com- 
pany and there installed the flotation process. The 


4972  Alinerals Separation, Limited, et al., vs. 
Defendant's Exhibit 24. 


result was the suit of Minerals Separation v. Hyde, 
which was commenced in October, 1911, promptly after 
this installation in defance of the patents, and more 
than five years later, on December 11, 1916, was final- 
ly decided by the Supreme Court of the United States 
in favor of the patentees. This suit was commenced 
in the United States District Court of Riontana, and 
was there decided favorably to the patentees by Judge 
George M. Bourquin of that court, in July, 1913. The 
defendant then appealed to the United States Circum 
Court of Appeals for the Ninth Circuit, sitting at San 
Francisco, California, and that court reversed Judge 
Bourquin’s decision in May, 1914, and held that the 
patent was void. This was believed to be a final deci- 
sion against the validity of the patent, and in fact the 
Department of Mines then announced,that this wonder- 
ful process was now free to all. There was no right 

appeal from this adverse decision, but the Supreme 
Court of the United States in exceptional cases reviews 
the decisions of the Circuit Court of Appeals in patent 
cases and the patentees succeeded in convin king the 
Supreme Court that this was a proper case for such 
review. In October, 1914, a writ of certiorari of the 
Supreme Court was issued, and the case was brought 
to that court for final determination, and argued and 
determined there as above noted. 

A suit for infringement was also commenced against 
the Butte & Superior Company in 1913, but was held 
in abeyance awaiting the decision of the United States 
Supreme Court in the first suit. It will now be pressed 


P. 4972, L. 17, insert “to the mining Community ” after 
** announced ” 
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to final adjudication. A suit has also been carried on 
against Miami Copper Company, a neighbor of the In- 
spiration mine, who decided to add flotation without 
obtaining a license, shortly after the successful dem- 
onstration of that process at the Inspiration mill. This 
suit was tried in Wilmington, Delaware, before Judge 
Edward G. Bradford. The trial occupied nine weeks, 
meme March 29, 1915, until May 27, 1915, and was 
decided in favor of Minerals Separation on September 
29, 1916. The important new point here involved and 
decided in favor of Minerals Separation, Ltd., was 
tat iiotation concentration as carried on in what are 
known as the Callow penumatic ceils, is an infringe- 
ment of the Minerals Separation’s patents. The pat- 
ent of Minerals Separation for a frothing agent which 
is not an oil and is soluble in water was also included 
in this suit and was held to be valid and infringed. 
This case has been appealed to the United States Cir- 
cuit Court of Appeals for the Third Circuit, sitting at 
Philadelphia, Pennsylvania, and the appeal has been 
set for argument late in January, the Miami Company 
having given a bond for $250,000 to stay injunction 
pending appeal. 

A peculiar feature of the present situation is that 
the mines which have been licensed by Minerals Sep- 
aration, Ltd., have paid small royalties and have them- 
selves reaped enormous profits from additional recov- 
eries largely at war prices, while the mines that have 
proceeded in defian.e of the patents have run the risk 


of judgment against them for all of their additional 
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proft, including their enormous war profits, attributal 
to the invention. The rule of law is that an infringer 
is to be treated as a trustee for the owner of the patent, 
and must account to the owner of the patent for all 
profits due to the invention. Further it is a funda- 
mental principle of patent law that no one is permitted 
to use a patented invention without the consent of the 
patentees, and now that the basic patent has been final- 
ly sustained by the Supreme Court of the United 
States it is not to be expected that the patentees will 
permit the continuance of further operations in de- 
hance of their patents. 

Henry D. Williams, patent lawyer, of New York 
City, has conducted all of the American litigation from 
the beginning. William H. Kenyon of Kenyon & 
Kenyon, also of New York City, has been associated 
with him during the past two and a half years. In 
the Wilmington suit Thomas F. Bayard, son of late 
Ambassador and Secretary of State Bayard, is asso- 
ciate counsel. In the United States Supreme Court 
Lindley M. Garrison, now of New York, formerly Vice- 
Chancellor of New Jersey and later Secretary of War, 
and Frederic D. McKenney of Washington, D. C., are 
associate counsel. Odell W. McConnell of Helena, 
Montana, and John H. Miller of San Francisco, Cal- 
ifornia, have also contributed their assistance in Mon- 
tana and California in the efforts to sustain the patents 
and secure to the inventors that protection and reward 
guaranteed by our patent laws. It is to be remem- 
bered that these laws, like the copyright laws, were en- 
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acted pursuant to the clause of the Constitution of the 
United States empowering Congress, “to promote the 
progress of science and useful arts by securing for 
limited times to authors and inventors the exclusive 
night to their respective writings and discoveries.” 


Perey Or MINE KALS SEPARATION 


The policy of Minerals Separation has always been, 
aside from its own use of its process, to license the use 
of its process to all who wished to use it, and to give 
to its licensees the full benefit of all its experience, 
research and knowledge, and to receive as compensa- 
tion a reasonable royalty based upon material treated 
or values recovered by its process. Thus its compen- 
sation is based only upon the extent of the use of its 
process, and is quite analogous to the royalty of an 
author or playwright. Royalty to inventor is as much 
a matter of equity and good conscience as is royalty 
to authors. Piracy of inventions is as reprehensible 
as piracy of literary work. 

This policy of Minerals Separation has not met 
with serious opposition in any part of the world ex- 
cept the United States. Here it has been necessary 
to fight to the finish to establish its rights as against 
many of the users of its process. Abroad it was only 


necessary to fight an unsuccessful competitor. 
Sour EX Or ADJUDICATIONS 


Out of all this litigation have come adjudications by 
the three greatest courts in the world as to the novelty 
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‘of the iroth Hotation process. ‘These courts are the 
Supreme Court of the United States, the British House 
of Lords, and the Privy Council ofthe British’ Eni- 
pire, the latter being a court composed in each instance 
of a committee appointed by the Lord Chancellor from 
the Law Lords of the House of Lords. In the Min- 
erals Separation case, Viscount Haldane appointed a 
committee of five, including himself. The House of 
Lords’ decision was rendered by five other Law Lords, 
including the then Lord Chancellor, Lord Loreburn, 
and the Supreme Court decision was given unanimous- 
ly by the full bench of nine justices. Thus the judg- 
ments and decisions express the conclusions of nineteen 
of the greatest jurists in the worid. It is pleasing to 
note that the opinions of Judge Bourquin of Butte, 
Montana, and Judge Bradford, of Wilmington, Dela- 
ware, are in harmony with these great courts and 
were in fact followed by the Supreme Court of the 
United States. It is believed that the legal battle as 
to the rights of the inventors is now substantially 


completed. 


ADJUDICATIONS A> TO°SE NOVEL vee 
| THE INVENTION 


It has been repeatedly stated in the literature of flo- 
tatiom that: Carrie |]. Everson waste inventor of alo 
tation. The fact is that her patent of 1886, discloses a 
metal-sinking process, in which the metallic particles 
are mixed with enough oil to make them lighter than 
gangue, but still heavier than water, and are separated 


Butte & Superior Mining Company. 4977 
Defendant’s Exhibit 24. 


in, suspension by reason of the fact that they do not 
sink as fast as the gangue. To use her own words: 
“The sand and mineral are merely transposed or their 
relative positions are reversed, because the sand is 
heavier than the mixture of mineral, oil and acid.” 

Her patent has now been considered both by the 
House of Lords and the Supreme Court of the United 
States, and the Supreme Court of the United States 
has agreed with the House of Lords that her patent 
does not disclose flotation. The following is an ex- 
eerpt irom the Supreme Court decision: 

“Tt is not necessary for us to go into a detailed ex- 
amination of the process in suit to distinguish it from 
the process ‘of the patents relied on as anticipations, 
convinced as we are that the small amount of oil used 
makes it clear that the lifting force that separates the 
metallic particles of the pulp from the other substances 
of it is not to be found principally in the buoyancy of 
the oil used, as was the case in prior processes, but that 
this force is to be found, chiefly, in the buoyancy of 
the air bubbles introduced into the mixture by an agi- 
tation greater than, and different from, that which 
-had been resorted to before and that this advance on 
the prior art and the resulting froth concentrate so dif- 
ferent from the product of other processes make of it 
a patentable discovery as new and original as it has 
proved useful and economical. It results without more 
discussion that we fully agree with the decision of the 
House of Lords, arrived at upon a different record and 
with different witnesses, but when dealing with the 
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equivalent of the patent in suit, in Minerals Separa- 
tion, Limited, v. British Ore Concentration Syndicate, 
Limited, 27 R. P. C. 33. Inthis decision ord" Shaw, 
speaking for the court and distinguishing the process 
there in suit especially from the Elmore oil flotation 
process which had gone before, but which was typical 
of the then prior art said: “They (the patentees of the 
Agitation Froth Process of the patent in suit) are not 
promoting a method of separation which had before 
been described, but they are engaged upon a new 
method of separation. Instead of relying upon the 
lesser specific gravity of oil in bulk they rely upon the 
production of a froth by means of an agitation which 
not only assists the process of the minute quantities of 
oi] reaching the minute particles of metal, but forms 
a multitude of air cells, the buoyancy of which air cells, 
forming around single particles of the metal, floats 
them to the surface of the liquid.” 

“And Lord Atkinson said: “In their process this 
inysterious affinity of oil for the metallic particles of 
the ore is awatled of, yet the oil is used im suqinyela- 
tively infinitesimal quantities, that the metallic particles 
are only coated with a thin tino itvand) die iii 
force is found not in the natural buoyancy of the mass 
of added oil, but in the buouancy of the air bubbles, 
which, introduced into the mixture by the more or less 
violent agitation of it, enveloped or becomes attached 
to, the thinly oiled metallic particles, and raise them 
to the surface, where they are maintained by what is 
styled the surface tension of the water! 
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“The record shows not only that the process in suit 
was promptly considered by the patentees as an original 
and important discovery, but that it was immediately 
generally accepted as so great an advance over any 
process known before that, without puffing or other 
business exploitation, it promptly came into extensive 
use for the concentration of ores in most, if not all, of 
the principal mining companies of the world, notably 
in the United States, Australia, Sweden, Chile and 
Cuba, and that, because of its economy and simplicity, 
it has largely replaced all earlier processes. This, of 
itself, is persuasive evidence of that invention which it 
is the purpose of the patent laws to reward and pro- 
fect,” ’ 

The Supreme Court of the United States and the 
Privy Council of the British Empire, have both con- 
sidered the Criley and Everson publication in the En- 
gineering and Mjning Journal of 1890. The Privy. 
Council said that their attention had been directed in 
considerable detail to this article and thev found it so 
incomplete that it was not even sufficient to anticipate 
the Elmore patent (although the House of Lords had 
held the British Elmore patent anticipated by the 
Everson patent). They said of it: ; 

“Even if the test process is not to be discarded as a 
failure, it does no more than give information that if 
to a greased mixture of pulverized metal and rock you 
add boiling sulphuric acid in sufficient quantity, in 
some way a differentiation is fected as between the 
metal and the gangue.” 
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To Carrie J. Everson is to be given the credit of hav- 
ing first discovered that in a process where oil is used 
to entrap the metal of an ore pulp and add buoyancy to | 
it, an acid such as sulphuric acid will help to keep the 
oil off the gangue. In her patent she did not add 
enough oil to make the metal float. In what is de- 
scribed in the publication above referred to she may 
have done_so, but the publication itself does not es- 
tablish fact. If she did, she completely anticipated 
the Elmore oil-buoyancy metal-flotation process, but 
wirrt was no nearer the froth flotation process than 
was Elmore with his minimum of e&€ ton of oil to a 
Tom Of OTe. 

TAgother prior patents which have ween velied upon 
to anticipate the froth flotation process are all dis- 
posed of by the decision of the Supreme Court of the 
United States. As that court says of all prior pro- 
cesses, including Everson :— 

‘All of which, speaking broadly, consisted in mixing 
finely Arbhed or powdered ore with water and oil««* 
and then in variously treating the mass—the pulp— 
thus formed so as to separate the oil, when it became 
impregnated or loaded with the metal and metal-bear- 
ing particles, from the valueless gangue.” 

As otherwise expressed in the decision, before the 
froth flotation process was invented, oil was loaded 
with metal, and either floated the metal, as in El 
more, by what the Supreme Court calls the “Surface 
Flotation Process,’ or sank the metal, as in Catter- 
mole, by what the Supreme Court call the “Metal Sink- 
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Everson, so far as disclosed in the pat- 
ent, comes wifthin the latter class. 

As contrasted with the utilization of oil as a buoy- 
ant agent or as an agelutinating agent, the froth flo- 
tation process utilizes air bubbles as the buoyant agent 
and only utilizes oil to modify the air bubbles and 
make them persistent and increase their adherence to 
the metallic particies. The oil disappears from sight 
and touch, and the apparatus, except at the point of 
the introduction of the oil, remains as clean and as free 
from oil as though no oil wes used. 

In Australia Minerals Separation and licensed users 
have produced by flotation over 1,800,000 tons of zinc, 
350,000 tons of lead, and 40,000,000 ounces of silver. 


Pe eT POr USE Or THE INVENTION 


The following are among the principal licensees 
under Minerals Separation patents in North America: 

Atlas Mining & Milling Co. 

M. W. Atwater. 

Anaconda Copper Mining Co. 

frizona Copper Co., Ltd. 

Britannia Mining & Smelting Co., Ltd. 

Burro Mountain Copper Co. 

Broadwater Mills Co. 

Brockmann & Co., Inc. 

Cuba Copper Co. 

Cusi Mining Co. 

Consolidated Arizona Smelting Co. 

Chicagoff Mining Co. 
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Doe Rim lLead= Co 

Desloge Consolidated Lead Co. 
Dutch-Sweeney Mining Co. 
Engels Copper Mining Co. 
Flint Mines, Ltd. 
Greene-Cananea Copper Co. 
Highland Valley Mining & Dev. Co. 
Inspiration Cons. Copper Co. 
Mountat (Copper Cone iitid: 
Mond Nickel Co., Ltd. 
Mineral Recovery Co. 


Old Dom. Cop. Mining & Smelting Co. 
Pingrey Mines & Ore Reduction Co. 
Phelps, Dodge & Co. 

Portland Gold Mining Co. | 
Reward Gold Mines Co. | 
Si josephelecadate: 

Timber Butte Milling Co. 

Utah Leasing Co. 

Vindicator Cons. Gold Mining Co. 

Weedon Mining Co., Ltd. 


In North America, and principally in the United 
States, the use of the process has been carried on both 
by licensees and infringers. It is estimated that over 
1,000,009 tons of ore were treated by the process dur- 
ing 1914, 5,000,000 tons during 1915, and about 25,- 
000,000 tons during 1916. 

In South America the Braden Copper Co. is the 
largest user of the Minerals Separation flotation pro- 
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eess.1 Lhe Cerro de Pasco Mining Co., Corocoro 
United Copper Mines, Ltd., and the Societe des Mines 
de Cuivre de Caternau are also South American licen- 
sees. 

There are also several licensees in Europe, but no 
statistics are available because of the war. — 


iged Sia 1S, 1917, 
GEO SeROUILE. Clerk. 
Pye eee UIC RK. Depity. 


Defendant’s Exhibit 25, 
Admitted. 
atk y Dy WILLIAMS: 
Attorney and Counsellor at Law. 


Solicitor of Patents 
61 Broadway (Adams Building) 


New York, January 30, 1917. 


Utah Copper Company, 
600 McCormick Building, 
Salt Lake City, Utah. 


Gentlemen: 


In behalf of my clients, Minerals Separation, Lim- 
ited, of London, England, and Minerals Separation 
North American Corporation of 61 Broadway, New 
York, N. Y., you are hereby notified of infringement 
of my clients’ patents for froth flotation concentra- 
tion of ores, and particularly the basic patent for such 
a process, No. 835,120, issued November 6, 1906, to 
Sulman, Picard and Ballot, recently held to be valid 
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and infringed by the Supreme Court of the United 
States in the case of Minerals Separation, Ltd., and 
another against Hyde. I am enclosing a copy of the 
opinion and order of the Supreme Court and of the 
decree and imjunctron affirnved thereby avith immia- 
terial modifications. My clients are willing to grant 
licenses to those who wish to use their inventions, but 
before any consideration can be given to that matter, 
a full settlement for past infringements must be made. 
and this altogether regardless of whether or not you 
wish to continue to use flotation. 

You are therefore hereby directed to send to me a 
full statement of your infringing operations in ac- 
cordance with the interrogatories enclosed herewith, 
in default whereof I am directed to commence suit 
against you for an injunction, profits and damages, 
including a preliminary injunction at the commence- 
nent of the suit to immediately stop your infringing 
operations. - 

Yours etc: 
(Signed) Henry D. Williams. 


Enclosed in letter from John M. Hays dated 


Peis 1OL7. 


STATEMENT OF BEOTATION OPERATION: 


iy Name of Company 
Zz. \Where incorporated 
3. Home office address 


Nok 
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Butte & Superior Mining Company. 4085 
Defendant’s Exhibit 25. 


Name of Mine 
Mine address 


(a) Is mine in operation 
(b) Is mill in operation 
(a) Present daily tonnage 
(b) Expected daily tonnage 


General character of ore 

Principal sulphide minerals 

Principal gangue minerals ; 

Type and daily capacity of milling plant 


. (a) Is the flotation process in use or has it been 


used, experimentally or otherwise, in this mill 


(b) For how long 


What products are or have been treated by 
flotation 

What is the total mill recovery 

What proportion of total recovery is due to 
flotation 

Number of tons treated daily by flotation 
Total tonnage treated by flotation to date 
Total concentrates produced by flotation to 
date 

Average assay value of flotation concentrates 
Gross market value of all flotation concentrates 
produced to date in this mill 

Type and manufacture of flotation apparatus 
used in this mill 


22. (a) Have any flotation tests been made on this ore 


(b) If so, by whom 


4986 Minerals Separation, Linvted, et al., vs. 


Defendant’s Exhibit 25. 


lo 
Se 


On separate sheet, give complete details of flo- 
tation tests made 
24. Remarks 
Dated 
Signed 
Title 


Filed May 18, 1917.. 
GEO. Wi. SRBROULE, Clenk 
By H. H. WALKER, Deputy. 
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P. 4988, insert on drawing marked “ Defendant’s Exhibit 
No. 27,” the following : “ Tube I regulates liquid level and 
should extend up to liquid level.” 
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Butte & Superior Mining Company. 
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Defend: 


UTAH COPPER Cm 


Flotation Retreatment Plant 
February 1, 


‘ Estimated HEADING 
Month Treaed Gur Wece,, Inso!. Tailing 
1915 . 
ell) meme eee ses ee 10,204 9.320 6.97 72.44 B60, 
SA age i eer e 12,016 8.087 7.21 72.13 .419 
“oil ae eres: 14,150 7.200 7.48 73.16 .260 
"ll DS eee 16,252 8.850 7.34 71.38 .250 
ema eee 16,847 7.380 7.06 72.78 .330 
jitaliy Ree eee eres 17,716 8.650 7.76 69.93 570 
SCC 17,664 10.050 7.38 69.10 .560 
SDI. eee eee 16,605 8.914 8.49 67.33 549 
Octobe: 2.225.248 16,547 9.162 6.68 71.82 .300 
RVGwetnibet: sce 16,405 8.831 8.22 68.99 .219 
IDGCCRMIDGR eee 15,719 8.487 6.90 72.54 .409 
1916 
Sena atipyame tre eee 14,213 8.114 5.60 74.79 259 
ii TBO Ga eee ea 13,403 7.053 5.43 76.61 301 
11 eo Teg 15,799 6.041 5.03 79.65 316 
Be eso ccsacedscntancedeciuockes i733) 6.034 5.02 78.23 354 1 
Iw EUS) ape a toe 20,334 7.107 6.18 75.14 365 j 
J) SSR ee 24,759 6.811 6.83 73.28 381 : 
UTS «cee ee ees 26,024 6.899 6.03 75.79 471 : 
INTOSAI eo ee 27,436 7.104 7.26 73.29 357 
SO. eee eee 27,183 7.219 , 6.57 74.38 338 : 
OC ree 25,918 7.150 6.21 74.54 ay) 5: ; 
Wome i bere = 23,685 6.751 6.73 73.95 .284 4 
Dee, I ve) 2), miele 14,076 6.749 5.99 Fle .380 4 
‘Cog eee epee eae 420,285 i 
ERT CPMEO  cpeecerrocecces 7.625 6.70 73.43 361 ; 
Bs! 
USING 20 POUNDS OF OE 
— * 
HEADING 
Tons SS SS ee 
Month Treated Cu. Fe. Insol. Tailing Pro} 
WecmeZetouwslwaincl2. 2as2i 4.908 3.98 81.82 .199 
1917 
CUTS ee ae nee 17,905 5.288 5.14 78.77 da 
18 QLD IPURAGS 7 ener ee ee ecee 17,962 5.806 5.81 76.59 223 
i Lequseele) Geet re eRe 19,937 5.189 6.04 WY dh .228 
Pt pile Ge eek eke ee 5,031 4.928 6.89 76.39 * 586 
otal mee). 2c ee 63,175 1 
PAMELOR CL scsstiaeisceena cae 5.361 Sei! 77.58 238 ) 


* The high tailing obtained from April Ist to 8th. 1917, inclusive, was due te 
One machine in operation February Ist, 1915 to July 11th, 1916, inclusive. 
Two machines in operation July 12th, 1916 to April 8th, 1917, inclusive. : 


Arthur, Utah. 
April 21, 1917. 

Copied Aug. 13th, 1917. 
Butte, Mont.--AICD 


filed May 8 i°;,)06©6GEO. WW. SPROULE, Clerk: 
By H. H. WALKER, Deputy 


a 


4993 


jibit No. 30. 


4, Y—ARTHUR PLANT 


| eating Mineral Classifier Overflow 
11 8, 1917—Inclusive 


CONCENTRATE gY, POUNDS PER TON 


Ind. Ratio aS SSS SS — Per Comet 
1 Cu. es Insol. Ext’n Conct. Oil Reagents Solids 
30.760 19.78 16.46 97.20 3.40 lett 4.68 42.30 
27.248 22.04 . 16.00 96.30 3.50 1.54 5.85 41.29 
25.890 23.79 16.02 97.37 3.69 1.64 9.51 38.44 
, 28.920 MS 15.82 98.02 3.33 1.83 2.83 37.95 
28.230 ZOPSZ 18.22 96.66 3.96 1.90 2.34 40.56 
25.580 20.70 19.65 95.54 3.10 2.88 1.98 28.80 
29.070 18.67 19.37 96.28 3.00 2.48 2.43 26.85 
125.032 20.71 19.91 95.94 2.93 3.19 2.07 28.14 
130.571 19.67 16.29 97.69 3.42 8.94 1.89 23.09 
28.186 21.33 15,45 98.28 E25 4.25 2.39 25.89 
28.775 20.40 16.19 96.55 3.51 3.50 2.94 24.94 
32.025 19.12 15.33 97.60 4.04 4.34 2.03 20.37 
130.190 20.69 14.45 96.69 4.43 4.26 2.64 19.41 
28.304 22.08 14.55 95.84 4.89 3.61 Dae 25.24 
26.746 21.60 16.77 95.40 4.65 3.21 2.95 24.59 
26.254 21.88 17.48 96.20 3.84 2.66 3.98 24.63 
23.285 23.07 18.25 95.97 3.56 271 3.65 25.45 
123.828 20.88 21.98 95.05 3.63 3.67 4.51 22.68 
24.305 22.50 18.25 96.39 3.55 4.42 5.25 23.87 
125.615 2271 16.62 96.59 3.67 4.84 5.27 29.15 
127.030 22.53 15.32 97.14 3.89 5.00 7.25 32.86 
| 125.173 24.24 15.18 96.89 3.85 5.52 7.09 31.52 
_-|25.355 22.90 19.16 95.80 3.92 Gal 7 27.44 
26.800 nos 17.34 96.57 3.64 3.76 4.05 28.43 ‘ 
71k TON OF ORE TREATED 
POUNDS PER TON 
' | CONCENTRATE To OILS 
— Ind. Ratio © —_———_——_. Reagents Per Cent 
Fe. Insol. Ext’n Conct. New Circ. Total Solids 
2713 19.38 21.75 96.69 5.36 23.95 23.95 9.90 26.00 


2153 21.58 18.85 97.44 4.64 19.73 1 
2733 20.76 22.58 eI h 4.03 S39 Z 
2712 22.09 21.70 96.67 4.10 Lo33 4, 
1p46 mo? > 22.36 90.98 4.14 39.13 6 


2 20.75 5.04 28.94 
1 18.30 So! 29.09 
3 20.26 6.35 30.71 
6 45.39 7.40 20.13 


2180 21.47 21.28 96.60 = 4.28 «1881 3.172198 5.96_—29.45 


Sik experimenting with oils. 
\ 


Defendant's Exhibit 


UTAH COPPER COMPANY—A 
EXPERIMENTAL AND RESEAR( 


Summary of Results Obtained from Commercial Exy 


HEADING TAILING CONCENTRATE é 
E Oe Dr % C “DE oO Dn zs, of of a ee 12 Solids ee 
Ne lea) olons Cu. id oh Sana ca ee Cu. Fe. Teele Cane.) teas Feed Feed 
USING 59% SMELTER FUEL, 30% JONES, 10% AMERIC. 
1 8 151 4.500 7.40 76.20. 124.7 1.577 26.3 18.325 28.10 11.90 5.73 71.07 30.35 23 
2 24 638 4.700 6.53 77.20 502.3 1.066 135.7 18.158 25.75 16.28 4.70 82.14 30,94 82 
8) 24 594 4.216 6.60 75.93 452.2 .456 141.8 16.209 25.33 17.78 4.19 92.43 28.69 102 
4 24 697 5.433 6.03 75.80 523.3 324 173.7 20.818 22.87 20.14 4.01 95,52 30.25 114 
5 24 652 4.700 6.97 76.53 490.7. .226 161.3 18.321 25.81 16.51 4,04 96.38 28.40 110 
6 24 627 4.733 6.87 76.20 471.8 .141 15502 18.692 24.50 18.77 4.04 97.76 27.65 89 
7 24 597 3.833 6.27 79.00 478.1 .076 118.9 18.950 23.69 19.39 5.02 98.41 26.43 75 
8 16 278 4.00 5.65 80.20 eltsez 251 64.8 16.325 24.95 17.40 4.29 95.19 17.45 51 
9 24 731 4.166 7.10 74.40 553.1 119 177.9 16.764 22.26 23.20 4.11 97.84 33.11 106 
10 16 438 3.900 6.95 75.60 323.3 .100 1 AS7, 14.600 24.93 21.83 3.82 98.11 26.83 58 
11 24 572 4.500 7,30 75.47 425.7 .166 146.3 17.099 22.14 22.24 3.91 97.26 27.24 74 
12 24 693 5.933 6.80 75.00 473.7 .268 219.3 18.169 18.87 27.62 3.16 96.91 29.94 92 
13 24 643 5.300 7.53 76.53 452.8 .272 190.2 17.250 19.61 25.76 3.38 96.39 31.25 123 
USING 91% AMERICAN CREOSOTE NO 
14 2 53 4,500 7.50 77.60 49.0 3.433 4.0 17.400 25.80 16.20 13.09 29.54 27.04 6 
15 8 218 5.100 6.40 77.20 186.5 2.460 31.5 20.700 26.15 14.00 6.91 58.75 30.18 46 
16 8 244 5.600 7.40 75,80 185.6 .740 58.4 21.050 27.30 10.40 4.18 89.95 31.09 32 
17 8 181 4.500 8.00 76.20 143.5 .810 37.5 18.650 27.87 12.20 4.83 85.72 23.64 21 
18 4 120 5.500 6.20 76.60 106.5 3.502 13.5 21.250 25.85 16.25 8.88 43.49 30.15 16 
19 4 147 5.950 5.50 76.80 114.8 1.217 SA 22.850 24.40 16.00 4.57 84.02 28.57 22 
: USING 60% SMELTER FUEL Al 
20 24 628 4.716 5.86 78.46 478.5 .306 149.5 18.812 19.69 26.13 4.20 95.06 26.70 


Filed May 18, 1917. 


GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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\RTHUR PLANT 


CH DEPARTMENT 


} Tons 


Total 


Teed 


seriments on Low Grade Concentrate 


POUNDS 
NEW OIL ADDED 


Total 


Pounds 


Per Ton 


New 
Fecd 


Per Ton 
Total 
Feel 


AN CREOSOTE NO. 2, 1% YARYAN PINE 


174 242 1.60 1.39 
720 2394 3.75 3.33 
696 4419 744 6.35 
811 6863 985 846 
762 $031 1232 10.54 
716 «©9418 ~=15.02 13.15 
672 12133 2033 18.06 
329 9210 33.13 27.99 
837 26614. += 36.41.—~S 31.80 
496 15514 35.42 31.28 
646 34060 59.55 52.72 
785 45008 6495 57.33 
766 66512 10344 86.83 

.2 AND 9% YARYAN PINE 

59 36 68 61 
264 213 98 81 
276 364 1.49 1.32 
202 356 1.97 1.76 
136 129 1.08 95 
169 261 1.78 1.54 

ID 40% JONES OIL 
11206 —-17.84 


1S) 
343 


= NINE NU 910 DN NAAN 
ARN WOWOOSMN—W 
NIN Go U1 Go NIG DD ON = 


— 


CIRCULATING 
OIL 
Per Ton Per Ton 
Total 


Feed 


SOON ON SN il ON a en 
ANHRADRBHOOULL 
BOUBARAN SIA oo 


TOTAL NEW AND 
CIRCULATING OIL 


Total 
Pounds 


1195 

6345 

8288 
11783 
12610 
15014 
17133 
11724 
30510 
18208 
38371 
50180 
73887 


280 
604 


FLOW CELLS 
Per Ton Per Ton ——————_— 
New Total To To 
Feed Feed Bins Cire. 
7.91 6.87 7 21 
9.94 8.82 6 22 
13.95: 11.91 7 21 
16.91 14.53 9 19 
19,34 16.55 7 21 
23.95 20.97 7 21 
28.70 25.50 6 22 
42.17 35.63 7 21 
41.74 36.45 12 16 
41.57 36.71 8 20 
67.08 59.39 10 18 
72.41 63.92 14 14 
114.9] 96.46 12 16 
Refer to 
xp. 
1 9 19 
3.9 19 
47 21 
Sy 17 
2.33 2.06 6 8 20 
4.11 357 8 8 20 
28 


4995 
REAGENTS 
Total Pounds 
Pounds Per Ton 
1532 10.14 
5796 9.08 
4288 7.22 
4824 6.92 
3752 Gs 
3752 5.98 
3216 5.39 
3828 13.77 
6331 11.07 
4829 11.03 
6331 11.07 
3885 5.61 
6364 9.90 
368 6.94 
1398 6.41 
1205 4.94 
1282 7.08 
636 5.30 
777 5.29 
3885 6.19 
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0 all whom it may concern: 

| Be it known that I,. Tuomas A. JANNEY, 

| citizen of the United States, residing at 

farfield, in the-county of Salt “Lake and 

5 tate-cf Utab, have invented certain new 
nd useful Improvements in Ore-Concen- 


rating Apparatus, of which the following: 


's g specification. 
The object of my invention is to provide 
n infproved apparatus for carrying out 
otation processes of concentrating ores. 
The apparatus herein described and 
tlaimed is of the same general type as that 
tet forth in my copending application, 
isperial No. 833,973, fled April 238, 1914, in 
that its operation involves repeated circu- 
ation of the ore pulp in cach unit of the 
pparatus, but differs in the simplification 
ie the connections between different units 
pi the apparatus when arranged in series, 
hus economizing space, simplifying con- 
struction, and giving a more. direct flow 
f the pulp from one unit of the apparatus 
o the next. : 
@| Another improved feature of the .appa- 
atus herein described and claimed is ths 
se of an agitating vessel of less depth than, 
pnd arranged on 4 higher level than the re- 
ated separating box or spitzizasten of the 
(same unit. The shallower agitating vessel 
lleads to a great economy in power by rea- 
son of the fact that the agitating blades are 
jsubmerged under a much less head of liquid 
‘jand hencs impart, the requisite stirring while 
working against a much decreased pres- 
sure, and at the same time the necessary 
depth of the separating box is maintained, 
thus giving ample opportunity for separa- 
tion of the floating and sinking constituents 
and preventing disturbance of the floating 
material by the currents caused by removal 
of pulp frém the bettom of the box. 
_. the particular cbject and nature of my 
invention, and the scope thereof, will more 
| iutiv appear from the following description, 
and the accompanying drawings of one form 
Gf apyaretus embodying the same. 
Beetierdrawings. Figure 1 is a vertical 
section through the agitation vessel and the 
connected sepurating box. Tie. 2 is a plan 
ww qurtiy im section to more fully show 
tne scirtiction. Fie. 3 is an elevation of 
the apparatus, partly in section, from the 
Migit nand side cf Fig. 1. Fig. 4 is a dia- 
stimmatic plan view of several units of the 
apparatns connected in serics. —~ 
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The apparatus rests upon a foundation 1 


‘having an elevated pedestal to support the 


agitating vessel D at a higher level than _ 


the separating box C. ' 

The agitating vessel in the particular 
of the device illustrated, consists of two 
main castings, A and B, the former rest- 
ing upon. the foundation 7. In the lower 
casting A at the bottom of the agitation 
vessel, t provide a drainage spout 6 to which 
is fitted a valve consisting of plate 9 secured 
to the end of spout 5, tubular extension 10, 
and valve member 7 pivoted at 8 and adapt- 
ed to control tho outles from the bottom of 
the agitation vessel. In operation the drain- 
age spout 6 is closed and is opened only 
for the purpose of flushing out the appa- 
ratus when shut down for repairs or other- 


wise. 


The upper casting B of the agitation ves- 
sel comprises a lower cylindrical part 11, 
seated on the lower casting 4, an outwardly 
extending substantially horizontal part 12, 
from which there extends upwardly the part: 
13, which is closed at its upper end by tho 
inwardly extending top flange 14 and by 
the base 15 of the motor casing 16. The 
part 13, as shown in Fig. 2, is cylindrical 
in form on the side away from the spitz- 
kasten, but rectangular on the side adjoin- 
ing and communicating with the spitzkasten. 
A cylindrical lining 17 extends from the 
bottom of the main chamber of the agita- 
tion vessel.to a point considerably above 


the outward projection 12 of the upper cast- - 


ing B, the lining being apertured: opposite 
the spout 6, and opposite the ducts 18, 19 
which form part of the lower casting and 
communicate with the separating box C 

The enlarged part 18 of the upper part of 
the agitation vessel is provided cn the side 
thereof adjacent the sevarating box with an 
outlet opening 20 through which the pulp 
after being agitated and threwn upwardly 
over the upper edge of the lining 17, may 
flow to the separating box C. 

The shaft 25 of an electric motor within 
the casing 16 is detachably connected to the 
agitator shaft 21 by a coupling 26, and two 
agitators 22 and 238, each consisting of four 
radinl arms, are secured to the shaft 21. 
Projecting inwardly from the lining 17 of 
the agitation vessel D, are rihs or baffles 24, 
the arms of the lower agitator 23 being 
shorter than those of the upper agitator 22 


in order to just clear the baffiegs and just 


+ 


form i 
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clear the inner surface of the lining 17. 
The upper casting B of the agitation ves- 
sel D is strengthened by braces 27 and 28 
which are cast integral therewith. Liner 
5 Plates 29, are bolted or, otherwise secured 
to the braces 28 on the side thereof against 
which the pulp is thrown by the agitator. 
In the present instance the agitator is de- 
signed to revolve in the direction indicated 
by the arrow in Fig. 2. The braces 28 and 
liner plates 29, perform the additional func- 
tion of preventing the pulp, which is thrown 
upwardly and outwardly by the agitator, 
from escaping through the air inlet pipes 
80, which extend upwardly from openings 
in the top 14 of the agitation vessel, the 
upwardly extending pipes themselves form- 
ing an additional safeguard against escape of 
pulp. Upon the upper ends of the pipes 30 
aro valve casings 31, provided with valves 
38 to regulate the admission of air, and with 
deflector plates 32 extending across the axes 
of the casings 31 to arrest any pulp that’ 
might be thrown upwardly in the pipes 30. 
The circular movement of the By &S it is 
thrown upwardly is arrested by the plates 
29, thus causing the pulp to fal! into The 
launder formed are of the liner LF Hy 
the upper part of the liner, the outwardly 
extending flocr 12 and the vertical wall 13. 
The spitz box cr separating box C is placed 
opposite and adjacent the agitation vessel 
hand is of the usual tapering form at its 
lower end. The side 40 of the separating 
box adjoining the agitation vessel is pro- 
vided with an opening 20’, registering with 
the opening 20 in the enlarged part 13 of 
the agitation vessel, and a sliding valve or 
gate 41 is provided for regulating the open- 
ing 20—20’. The gate 41 is suspended on 
screw-threaded rods 42 in engagement with 
ecrew-threaded adjusting wheels 43 which. 
rest upon oe at the upper edge of 
the wall of the box. ys 
Extending upwardly and outwardly from 
® point below the opening 20—20’ I provide 
a gyide plate 45 designed to give an up- 
ward oe the pulp issuing from the 
opening 2020", 
The box C is proVided with an adjustable 
overfiow gate46. Extending upwardly from 
the bottom of the separating box C is a par- 
tition er bafile 48, the upper edge of the 
same being located about midway between 
58 the bottom of the box and the water level 
therein as determined by the overflow 
gate 46. 
Pulp enters and leaves the apparatus 
through intfet and outlet openings 50 and 49, 
¢o in the sides of the separating box, but is pre- 
rented by the bafile 48 from passing through 
the separating box without traversing the 
agitation vessel. Extending from the ee 
art of ‘the separating box are two circula-’ 
55 ‘tion pipes or ducts 60, 61, one on each side of 
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‘settlement of the pulp. 


‘tion the apparatus is. first started or primed | 


the bafile 48. These pipes 60, 61 extend up. 
wardly to.the side of the box next the agi 
tion vessel, Where they communicate throu 
ports in the side of the box, with the ducts 
19, extending outwardly from the lower part 
of the agitation vessel. The openings in 
the lower ends of the pipes 60, 61, are con- | 
trolled by valves 62, 63, which have aris” 
pivoted to said pipes as indicated at 64 and 
65 and have an arcuate movement across the 
ends thereof. The valves 69,'63, ate, pro 
vided with operating rods 70, and are ad= 
justed by hand wheels 71 screw-threadec 
thereon. The inlet and outlet openings 5 
and 49, are regulated by valves 51, 52, which: 
are operated by hand wheels 57, 58, screw- 
threaded on operating rods 55, 56. The) 
baflle 48, is provided with an opening 72 at 
the lower part of the separatingybox, which! 
opening is normally closed by a valve 78, 
when the apparatus is in operation, the 
valve 73 being opened only when one unit of | 
a series is ta be ae out of operation with: 
out disturbing the operation of the obhiér 
members or units of the series. _ . 
Water supply pipes 74, having their ends} 
directed inta the ends of the pipes'S@ and 61, | 
are provided! for the purpose of fishing the 
apparatus in ‘cuse it gets clogged: through | 


In operation the apparatus inay bé used 
either in single units'or in séries as diagram- 
matically illustrated in Fig. 4. In opera: 


with water, ore pulp not being admitted 
until after the apparatus ‘is started with wa-~ 
ter. In this way all liability is avoided of 
clogging the apparatus by settlement of the 
ore, which might occur if pulp were admit- 
ted before a current was established ‘through | 
the apparatus. J starting e single unit of) 
the apparatus, the outlet valve 49 of the 
separating box ‘is closéd andthe inlet and 
circulation valve opened. A's soon as the 
apparatus fills’ with water to a.height suffi- ia 
cient to submergé the lower agitator 23, the 
agitator commences to agitate ahd force the 
water upward in the agitatidn vessel D, and 
to throw it through the opening at the top 
thereof, whence it flows through the duct 
20—20’ to the separating box C. A higher 
effective level or hydraulic head is thus es- 
tablished in-the separating box and the wa- 
ter begins to flow back to the agitation vessel 
D through the ducts 60, 61, thus establish- 
ing the local circulation. Thereupon the 
outlet 49 is opened, and pulp instead of wa- 
ter is admitted through the inlet 50. Mf 
Several units are to be operated in series as 
diagrammatically illustrated in Fig. 4, the 
several units are preferably arranged upon 
an incline, the pulp entering the highest unit” 
and discharging from the lowest. In Fig, 3 
T have shown the bottom of the separatin 

box inclining downward from the inlet to 


hidischarge side, and this inclination is 
inuous in a series of machines, the bot- 
90 extending under all of the separating 
s at the same inclination and the differ- 
boxes being separated from each other 
-ertical walls 91. The extent of local 
lation imparted to the pulp in each 
+} Of the apparatus mey be regulated 

ugh adjustment of the valves and speed 
the agitators, the circulation being 
ght abeut by the fact that pulp is dis- 
ged. upward from the agitation vessels 
the spitz box at a more rapid rate than 
“supplied to and discharge from the 
ratus through the inlet 50 and outlet 49. 
baffles or partitions 48 prevent the heavy 
coarse material or any part of the pulp 
ry passing directly through the separat- 
n 
ennd thus insure circulation. 
pppening 72 in the baffle or partition 
Rhis opening ts closed in the operation of 


apparavs oy a valve 73. 


I provide 


ahs 


Tone unit of a series for repatrs or other 
hipsse, this may be done without inter- 


Mhs eories, if beiny necessary mez 


La yreyt a conn} oy On mee var as 
Parga tic sepernting bax C of the 


Btn yed es sideerhy nes 
Pecont ts agitution veszel 
3 ; - 


@peration if may be found sdvanta- 
Seto adjust the gato 41 ecnirclling the 
20—26" loading to the separating box 
Phi the ayitation vessel with the lower 
p cf the pate bencath the liquid level. 
dois event air cannot flow into the agite- 


5 


Me tecrefore provided ‘the 
Minbetore dascribed, arc 
grhercby the amaount of 
bRestation vessel raay be controlled for the 


$2 
as 
rt 
So 
on 
vw 
£ 
iv?) 


BR 


Mpcse of governing the character of froth . 


MBeeed. 
hat £ claim is: 


vessel. a 


ion and discharge chambers provided 
i admission and discharje ports respec- 


yen ore pulp upwardly in said vesssl and 
» said box. oe 

+ 4m device of the class described, an 
ation vessel, a separating box having 24d- 
20m and discharge chambers provided 
“h admission and discharge ports respec- 
ily, admission chamber and discharge 
diber circulation 


timbers respectively with the lower part of 


jbox witnout entering the agitation ves-: 
42. 


in case how- - 
4} fé is necessary to ctop the operation of . 


the valve .78 im thse partitioa cr bafile, 


licavled - 


q vessel throv@h the port £0—f49’, and Z- 


airy admitted to 


separating box having ad-. 


ports connecting said - 


et agitation vessel. said separating box. 
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having an overflow lip, a duct conndcting 


5003 


so eee 


said vessel and box at a point above said 


overflow lip, and means for impelling 


p 


| 1 an ore 
ulp upwardly in said vessel. \ 
3. In a device of the class described, an 


agitation vessel, a separating box having ad- 
mission and discharge chambers provided 
with valved admission and discharge ports 


respectively, admission chamber 
charge chamber circulation ports connecting 


and dis- 


said chambers respectively with the lower 
p 

ports, said separating box having an over- 
flow lip, a duct connecting said vessel and 
box at a point above said overflow lip, and 
means for impelling an ore pulp upwardly 
in said vessel. 


art of said agitation vessel, valves in said 


4, 


In a device of the class described, an 


“agitation vessel, a separating box adiacent 
said vessel and communicating therewith 
through two ducts adjacent the bottom 
thereof, a baffle extending upward from the 


axe) 


b 


point above tho same, admission 
charge ports communicating with 
on opposite sides of said bafile, and means 


2 


end dis- 
said box 


ottom of said box between said ducts to 


for moving an ore pulp upwardly in said 


yeescl and into said 


a 
v 


Be 
5. In an apparetus of the class described, 
series.of separating boxes and agitation 


essels, each of said separating boxes having 


communication adjacent its lower end with 
an adjoining agitaticn vessel, and each box 
1 
nh 
ond with the next succeeding box, a duct ex- 
tending from each agitation vessel above the 


aving communication adjacent its lower 


liquid ievel in the adjoining separating box 
and opening into said box, means for forcing 
en ore pulp upwardly in said agitation ves- 
sels, and means for compelling pulp enter- 
ing each box to pass through the adjoining 
veesal before passing to the next box. 


.§. In a device of the class described, an 


agitdtion vessel, a separating box extending 
“to a lower level than said vessel, an upper 
duct connecting said vessel and box at a 
point higher than the liquid level therein, 
and a lower duct connecting the same be- 
neath the liquid level, and means in said 
vessel for agitating an ore pulp and im- 
pelling the same upward throngh said duct. 


7. In a device of the class described, 2 


separating box provided with an overflow 
an agitating vessel of less depth than sai 
box. and opposite the upper part thereof, 


‘said vessel having an opening above said 
verfiow and leading to said box, said ves- 


sel and box being also connected by a duct 
jieading from the lower part of said box, and 
means in said vessel for agitating an ore 
pulp and impelling same upwardly. 


8. In a device of the class described, a 


series of units each comprising an agitation 
vessel and separating box, ducts connecting 
said boxes at a point adjacent the bottoms 394 


85 


96 


109 


32¢ 


Els 


325 


500+ 


thereof and ducts leading trom the lower 

part of said boxes to said vessels and parti- 

tions extending upwardly from the bottom 

of said boxes to prevent dirdtt flow of pulp 
5 therethrough. 

9. In a device of the class described, a 
series of units each comprising an agitation 
vessel and separating box, ducts connecting 
said boxes at a point adjacent the bottoms 

10 thereof and ducts leading from the lower 
part of said boxes to said vessels and parti- 
tions extending upwardly from the bottom 
of said boxes to prevent direct flow of pulp 
therethrough, said partitions having orifices 

18 and valves controlling said orifices. 


Copies of this patent may be obtained for five cents each, by addressing the ‘Commissioner of Pz 
Washington, D.C.” 


Filed May 18, 1917. 
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10. In a device of the class describe 
agitation vessels and separating b 
niunicating with each other by a di 
tending above ‘the liquid level in said 
and opening into said box substantial 
the liqnid level, a substantially air-t 
cover over said box, said cover having 
inlet openings and means for controlling 
inflow of air through said openings. _ 

In testimony whereof, I have subser 


my name. 
THOMAS A. JANNE] : 
Witnesses: 
R. H. Haw.ey, 


Watnter A. Scorr. 


GEO. W. SPROULE. Clerk 
By H. H. WALKER, Deput 
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all whom it may concern: 

e it known that I, Tomas A. Jaxxey, 
atitizen of the United States, residing at 
Irfield, in the county of Salt Lake and 
Site of Utah, have invented certain new 
al useful Improvements in Ore-Concen- 
titing Peo aratus of which the following 
isa specification. 
My inyention has for its object the im- 
vernent of apparatus used in the concen- 
ion of ores by the oil flotation process, 
ijwhich process the ore mixed with water 
form of a freely flowing pulp is agi- 
ied with oil and other reagents, if such 
aj necessary or beneficial, with the result 
tit the metalliferous part of the ore is 
eised to float when -the pulp is removed 
the zone of agitation and permitted to 
atime a condition of ‘substantial quiescence. 
Vis process can be carried out in many 
diferent forms of apparatus, but the appa- 
ius forming the subject-matter of my in- 
'v {tion possesses several distinct and novel 
Ayantages, among which are the facts that 
ti] apparatus, embodying a series of agitat- 
it} chambers or mixers and separation 
es, or spitz-boxes, may all be arranged 
supn the same level, the energy used for 
agtating the pulp serving in conjunction 
wh gravity the purpose of moving the 


asses to the next unit of the series. An- 
pv advantage arises from the fact that 
Vin a single agitating chamber and sepa- 
‘ung bex are used for treating a single 
‘ge, the pulp may be permitted to cir- 
uate for an indefinite period oi time 
bpugh said chamber and box without per- 
unl attention, the floating concentrate be- 
fii] allowed to accumulate in the separating 
x] from which it may be removed inter- 
nkently by mechanical means or overflow, 
npeing removed by overflow continiously 
Formed, such overflow being effected by 
i itubly regulated supply of water or pulp 
Jjer advantages in simplicity ‘of ‘structure 
he apparatus, Gurabilitv’ and simplicity 
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of operation will appear from th& following 

description and drawings, in which— 
Figure 1 is a vertical sectional view 

through an agitating chamber and separat- 


ing box. Fig. 2 is an elevation partly in, 


section of several units connected in series, 
each unit consisting of an agitating cham- 
ber and separating box, the section being 
through the separating box of the first ynit. 
Fig. 3 isa plan view of the structure shown 
in Fig. 1; and Fig. 4 is a fragmentary plan 
view of the structure shown in Fig. 2, the 
agitating vessels being in section upon a 
plane between the lower and upper agi- 
tators. 

I will describe the mechanical construc- 
tion of the apparatus principaily with refer- 
ence to Figs. 1 and 3 for the reason that 
those figures being in section best iNustrate 
the interior constriction, While in my de- 
scription I refer to the specific form and 
arrangement of various parts, it will be 
apparent that wide variations may be made 
in the mechanical form of the apparatus 
without departing from the invention as de- 
fined in the appended claims. 

The agitating chamber 1 is preferably 
eylindrical in form with an open upper end 
forming a discharge ontlet 2. A rotary 
shaft 3 extends axially into the interior of 
the agitating chamber 1. In the form of the 
device Hlustrnted the shaft 3 is rotated by 
an electric moter 5 supported upon the top 
of the apparatus and the lower end of the 
shaft 3 extends through the bottom of the 
vessel 1 and is provided with a bearing 6 
beneath and exterior to the vessel 1, which 
is supported upon a suitable standard 30. 
Leakage from the vessel 1 is prevented by 
a stufling-box 4 of any suitable form. For 
the purpose of protecting the packing in the 
stufling-box 4 and the bearing @ frcm the 
injurious action of any of the pulp which 
inight leak past the stuffing-box, I provide 
a small opening, or duct, 7 leading through 
the wall of the stuffing-box above the pack- 
ing therein and opening into an annular 
chamber 8, which’ communicates through 
passage 9 with the lower part of the vessel 
}. A.€onstant supply of clear water under 


snliicient pressure passes through the duct - 


7 inte the vessel 1, thus preventing leakage 
of any pulp with its contsined ore. The 
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water so supplied through the passage ¢ 
may, under some conditions of operation, 
serve the additional purpose of maintain- 
ing the pulp in the apparatus at the 
proper level, that is, the water so supphed 
may be utilized to compensate for the lower- 
ing of level that would otherwise be caused 
by withdrawing the floating concentrate. 
The bearing 6 beneath the vessel 1 serves 
to hold the shaft 3 in proper alinement and 
to prevent vibration or whipping. 

Projecting inwardly from the wall of the 
cylindrical vessel 1 are a plurality of baffles 
10 which take the form of inwardly pro- 
jecting ribs. These bafiles extend upwardly 
about midway the height of the vessel 1. 
Upon the shaft 3, adjacent the bottom of 
the vesscl 1; there is secured an agitator or 
impeller 12, which'preferably takes the form 
of a series of radiating arms, four in num- 
ber, as shown in the construction illustrated. 
The radial arms of the agitator 12 extend 
outwardly with just sufficient clearance for 
safety between the ends thereof and the 
baffies 10. A second agitator or impeller 13 
is secured to the shaft 3 just above the up- 
per ends of the bafiles 10, the radial arms of 
the upper impeller preferably being longer 
than those of the lower impeiler and having 
just sufficient clearance between their ends 
and the wall cf the vessel 1 to afford safety 
of operation. 

Rotation of the agitators 12 and 13, in 
conjunction with the baffles 10, serves to im- 

art a violent agitetion to the pulp treated 
in the apparatus. The lower agitator in ccn- 
junction with the baffles imparts a violent 
agitation to tle pulp, thus thoroughly in- 
termingling the ingredients thereof, and 
also serves through centrifugal force to im- 
part a tendency to the pulp to rise upon the 
walls of the vessel. The upper agitator 13 
lying near the surface of the -pulp imparts 
further rotary movement to the same and 
centrifugal force causes the pulp to rise 
upon the walls of the vessel and overflow the 
upper edge of the same as diagrammatically 
indicated by the dotted line Ein Fig. 1. Of 
course the precise configuration of the upper 
surface of the pulp will vary according to 
conditions such as the speed of agitation and 
rate of supply of pulp to the apparatus. In 
order to ayoid the possibility of any of the 
pulp being ejected from the apparatus, I 
preferably inclose the upper end of the agi- 
tating chamber 1 with a hood 14 which sur- 
rounds the upper end of the agitating cham- 
ber and extends a short distance above the 
same. The upper end of the hood 14 may 
be closed by a cover 15. Adjoining the agi- 
tating chamber 1 is a separating box 16, the 
same preferably taking the form of a spitz- 
box, or box tapering to substantially a point 
at its lower end.’ 

The hood 14 is closed by a lower wall 17 
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situated beneath the upper edge or discharge 
opening 2 of the chamber 1, said wall 17 
closing the bottom of the annular space be- 
tween the agitating chamber and hood and 
forming a launder to receive the pulp. Just 
above the wall 17 is a discharge duct 18 
leading from the annular space 19 to the up- 
per part of the separating box 16. In order 
to keep the material in the separating box 
16 substantially quiet, I provide a deflector 
or baffle 20 extending downwardly from the 
wall of the hood 14 across the opening 18 
and spaced sufficiently from the opening 18 
to permit free flow of the pulp. I may also 
provide a second deflector or batile 21 pro 
jecting upwardly across the opening 18 be 
yond the deflector 20. These deflectors serve 
to arrest the current of pulp flowing intot 
separating box and to convey the pulp into 
the separating box without causing any ma 
terial disturbance of the pulp therein, thus 
producing a condition conducive to the for 
mation of the floating concentrate. 
At one or more edges the separating k 

16 is provided with an overflow lip at sub 
stantially the same level as the bottom of the 


-port 18. Said lip is formed by the upper 


edge of a. wall 22, which may be adjustable 
through a small range, taking the form ofa 
vertically movable gate operated by any suit- 
able means between guides 23. The rate of 
fiow of pulp through the apparatus may be 
so reguiated that the floating material flows 
over the upper edge of the gate 22 into the 
‘launder 24 from which the same may be ¢ol- 
lected through the discharge opening 11 asa 
finished concentrate, or for further treat- 
ment as the case may be. By reason of the 
duct 18 and discharge lip of the gate 22 being 
upon, substantially the same level the agh, 
tated pulp from the agitating vessel is de: 
posited upon the surface of the pulp in th 
separator box. I find this to be a distine 
advantage over apparatus in which the agi 
tated pulp is discharged into the separato 
box a considerable distance beneath the sur 
face of the pulp in the separator box. jf 
_The lower part of the separating box 1 
is connected with the lower part of the agite 
tion vessel 1 by means of a passage 25> Th 
passage 25 opens into the vessel 1 opposi 
or above the lawer agitator 12, the effect 0 
this location of the opening of the passag 
25 into the vessel 1 being that the pulp er 
ters the vessel 1 from the separating box 1 
against the outward centrifugal force in 
parted to the material in the vessel 1 bv th 
agitator 12. That is. the flow of pulp fra 
the separating box 16 into the vessel I is Tr 
tarded, but not prevented, bv the agitate 
12. For the purpcse of regulating the flo 
of pulp from the lower part of the separa 
ing box into the vessel 1 the passage 20° 
provided with a regulating valve 26, whi 
mav be of any suitable form, such as a pl 


? 


falve. Pulp is supplicd to the apparatus 
through the pipes or ports 27. These'parts 
7 are provided with’ suitable reenlating 
ralves'28. After treatment in the apparatus, 
Bpr one unit thereof, the pulp is withdrawn 
hrough the ports 29, which lead from the 
ower parts of the spitz-boxes. 

When the apparatus is used in series, as 
llustrated in Figs. 2 and 4, the outlet ports 
be9 from the separating or spitz-boxes 16, 
rommunicate with the inlet ports 27, which 


Te 


ating vessel. When the apparatus is used 
as a single.unit, either for experimental or 
US>ractical operations, the inlet port 27 of 
he agitating vessel 1 is closed after the ap- 
yaratus is charged with the proper amount 
of pulp und other ingredients, and the out- 
et port 29 leading from the spitz-box 16 is 
f0ilso closed until it is desired to discharge 
he residues or tailings. When operated as 
h single unit the port 29 is first closed and 
} suitable amount of pulp with the, other 
hecessary ingredients is charged into. the 
Sipparatus through the port 27, or, if con- 
venient, simply throngh the open top of the 
tepareting box, or in any other convenient 
anner. 

| In operating upen a single charge, as 
Oibove stated, it will be understood that both 
bf the ports 27 and 29 are closed and the 
ort 25 is opened to a suitable extent through 
manipulation ef the valve 26. The charge 
bf pulp supplied to the apparatus is insuf- 


evel of the pulp before agitation is started 
S considerably below the upper edge of the 
hamber 1. The rotation of the agitators 12 
nd 18 imparts a violent agitation to thé 
‘Omixture of ore, pulp and oil, thus dissemi- 
hating the oil and causing efficient contact 
hereof with the metallifercus mineral par- 
jicles and at the same time impels the pulp 
mixture upward through the agitating 
Sthamber 1 and discharges the same over the 
op edge, 2, thereat, as hereinbefore ex- 
lained. The pulp so forced upwardly out 
f the agitating chamber falls in the annular 
pace 19 between the upper end of the agi- 
jating chamber: and the surrounding hood 
ind by gravity flows through the duct 18 
nto the separating box 16, the pulp at the 
ame time flowing from the bottem of the 
parating box 16 into the lower part of the 
5Shoitating chamber 1 by reason of the higher 
iead of water established in the separating 
0X 16 due to the discharge of pulp therein 
hrough the duct 18. .A continuous current 
o£ pulp mixture upward through the agitat- 
‘©%ng chamber 1 and downward through the 
eparating box 16 is thereby caused. 

_The of€ration as described: is to cause the 
led metalliferous part of the ore to float 
_ jtpon the surface of the pulp in the sepa- 
‘S5lating box. the surface of which is sub- 


4 


roramunicate with the next adjacent agi- . 


35icient to fill the same and preferably the. 
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stantially quiet. Ii desired the leve! cf the 
pulp in the sevareting box 16 may be so 
maintained that the floating concentrate as 
formed: will float over the uppér edge of 
the gate 22 into the launder 24. Such regu- 


lation of the Jevel of the pulp may he ef-- 


fected in various ways, as by the inflow of 
water through the passage 7 at the lower 
end of the agitating vessel. Jf desired the 
surface of the pulp in the separating box 
16 may be maintained at a point below the 
upper edge of the gate 24 and the froth 
as formed may be removed by mechanical 
means such as skimming. 

_In the operation of the apparatus 2s a 
single unit, as above described, the pulp is 


thoroughly agitated, together with the ma- 


terials added thereto, and is impelled up- 
ward through the agitating vessel 1, whence 
it flows through the port 18 into the sepa- 
rating box 16, downward through the sepa- 
rating box and back to the agitating vessel 1 
through the port 25. The pulp thus mcves 
through a continuous cycle comprising alter- 
nate periods of agitation and quiescence. 


e6 


During the period of quiescence the concen- - 


trate which has been: sufficiently: treated 
floats upon, the surface of the pulp in the 
separating box 16, while the remainder of 
the pulp continues to circuiate through the 
agitating vessel and spitz-box. As‘the pulp 
so circulates Hoating concentrate gradually 
separates therefrom upon the surface of the 
pulp in the separating box nntil the mate- 
rial treated is practically exhausted of its 
valuable content. I have found that in the 
operation of the apparatus the continuous 
enenlation of the pulp through the sepa- 
rating box and agitating vessel takes place 
without material interference with the flota- 
tion of the concentrate and that the amount. 
of floating concentrate upon the surface of 
the pulp in the spitz-box gradually increases. 
A considerable amount of concentrate mav 
be allowed to so accumulate upon the surface 
of the pulp in the spitz-box before it is 1ec- 
essary to withdraw the same. In operation. 
however, I find it preferable to remove the 
float from the surface of the pulp in the 
spitz-box at intervals or continnously and 


before too great a voluine of float has been, 
built up. As above indicated the removal. 
of the float may be either intermittent and 


effected by overflow or mechanical means, or 
the zemoval of the float may be effected by 
maintain.ng a suitable supply of water 
through the port 7, clear water being snp- 
plied when it is desired to treat a definite 
amount of ore. 


A single unit of the apparatus, such as 12% 


illustrated in Fig. 1, or several units con- 
nected in series, as shown in Tig. 2, may be 
used for the treatment of a continuous flow 
of pulp through the apparatus. I will first” 
refer to the use of a single unit o: the appa- 
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ratus in operating continuously upon pulp 
flowing therethrough. When a single unit 
of the apparatus is used for continuous 
treatment of ore pulp, as distinguishgd from 
a treatment of a single charge, the pulp is 
supplied to the mixing vessel 1 through the 
port 27, which need not be located precisely 
us shown in the drawings, but is preferably 
located somewhere adjacent the bottom of 
the mixing vessel. The port 25 is left open, 
adjustment of the duct through the port, if 
necessary, being made by means of the valve 
26. The pulp carrying with it oil and such 
other ingredients as necessary for the flota- 
tion of pu!p flowing in through the port 27 
is subjected to violent agitation and to an 
upward force due to the rotation of the 
agitator 12 end further ugitation and up- 
ward impulse is given to the pulp by the 
rotation of the upper agitator 18. The up- 
ward impulse so imparted to the pulp car- 
ries the same over the upper edge of the agi- 
{ation vessel 1 and into the launder 19 and 
through the port 18 to the separating box 
16 as sbove cescribed. The surface of the 
pulp in the separating box 16 being substan- 
tinliy quiet the concentrate floats thereon as 
soc as the material has reecived suficient 
tivaitment to produce that effect. As the 
rate of discharge through the port 29 is sub- 
stantially constant, and os the agitator-im- 
peller moves the pulp from the agitation 
vessel to tae separator box at a more rapid 
rete, the excess pulp so moved to the sepe- 
vator box will return to the egitation vessel 
tarevgh the port 25, and will continue to 
more through the local circuit or cycle com- 
priming the agitation vessel, separator box 
end connecting ports until finally dis- 
charged through port 29. By suitable ed- 
justment cf the valves and speed of the 
agitater-impeLer the amount of pulp which 
is moved through this local circuit and the 
munber of cycles of movement imparted to 
it may be ragulated. For instance, if the 
port 29 ba <guaiderably restricted and the 
part 25 bs ed to a relatively large ex- 
tent, 2 portion of tho pulp will circulate 
through the circuit formed by the agitation 
vessel, the port 18, the settling box 16, and 
the passege 25, a considerable number of 
times before being discharged through the 
port 29, the amount of such circulation im- 
parted to the pulp depending, eas above 
stated, upon the degree to which the ports 
29 and 25 are opened and will also be in- 
fluenced by the speed of the agitator. Dur- 
ing the operation of the apparatus as de- 
scribed the concentrate will gather as a float 
upon the surface of the pulp in the settling 
box 16 and may be removed continuously by 
tealating the feed through the port 27 in 
such manner that the floating material will 
pass over the upper edge of the gate 22 into 
the concentrate launder 24. Or the float 
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may be removed intermittently or continu: 
cusly by mechanical means, such as a skim. 
mer, or by successive intermittent adjus 
ments of the pulp level. 

In the use of mechanism, such as hereto 
fore employed in the flotation process, 
pulp passes through each agitating vesse 
but once and successive treatments of the 
pulp are obtained only by increasing th 
nuinber of agitating vessels) In my im 
proved apparatus if the working capacit; 
of the apparatus is 500 gallons and 100 ga 
lons per minute are constantly fed throug. 
ihe inlet port 27 and a correspondiw 
amount per minute constantly discharge 
through the waste port 29, in conjunctio, 
with that taken off as concentrate in th 
concentrate launder 24, there will constantl 
be in circulation in the apparatus 500 gal 
lons of pulp. Owing to the fact that th 
ugitators impel the pulp at a rate muc 
greater than 100 gallons per minute, a por 
tion of the pulp will circulate through th 
ugitating vessel 1 and separating box 1 
inany times before it is discharged throug 
the port 29. In other words, the agitato 
impel the liquid from the agitating vessi 
into the spitz-box at a more rapid rate tha 
the pulp can be discharged through th 
waste port 29, and the result is that tl 
material not discharged through the was 
port 29 again enters the agitation ve 
sel 1, through the port 25 to again pa 
through the same circuit until finally wit 
arawn through the port 29 as waste or invy 
the launder 24 as concentrate. While ti 
fiow of pulp from the separating box - 
through the port 25 into the agitation vess 
1 is somewhat resisted by the outward ce: 
irifugal force set up by the lower agitat 
12, the head of pulp in the separating bc 
16 when the pulp has risen sufficiently ther 
in will overcome such resistance and cau 
the flow of pulp back into the agitation v 
sel in the course of its circulation throug?y 
tha circuit ebove described. 

When a plurality of units, such as illt 
trated in Fig. 1, are used in series the sé 
eral units are connected as shown in, Fig. 
the outlet port 29 of the separating box 
the first unit of the series being conn2ctl 
to the inlet port 27 of the agitation vest 
of the next unit-of the series, the valve 
serving to control the flow of pulp from ¢ 
unit to the next. When so used in series { 
pulp is treated in each unit of the apparat& 
as heretofore described in connection w 
the single unit shown in Fig. 1, the pulp1 
only passing through the entire series f 
units, but being subjected to local circu 
tion in each unit as above described in «x 
nection with the apparatus shown in Fig. 
The extent of local circulation to which 1 
pulp is subjected in each unit of the ser 
1s determined as above described. In 1 
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assing to the next unit of the series, and 
luring such repeated local circulation is 
ubjected to repeated periods of agitation 
ind quiescence for the formation of tloating 
p:oncentrate. aan 

it will be apparent that agitating mecha- 
lism different from that herein illustrated 
ind described may be used for agitating the 
sulp and causing the circulation described 
ibove, and that many of the details of con- 
struction may be altered without departing 
from the principle of my invention. 

T claim: 

1. In a concentrating apparatus, an agita- 
giition vessel and separating box communicat- 
ing vith each other through upper and lower 
ports, and agitating and impelling means in 
said vessel for agitating an ore pulp therein 
and adapted to move all of said pulp, from 
said vessel into said box and to move the 
pulp in a circuit through one of said ports 
tasaid box and back through the other port 
to said vessel, said box having an overflow 
lip below the level of said upper port. 

9, In a device of the class described, an 
agitation vessel and separating box having 
gommunication with each other through 
ports at the upper and lower parts thereof, 
and means for imparting agitation to an ore 
' pulp contained in said vessel’und for moving 

all of said pulp from said vessel through 
| said upper port into said box and for caus- 
ing pulp to circulate repeatedly through said 
vessel and box, said box having an overflow 
lip below the level of said upper port. 

3. In a device of the class described, an 
agitation vessel, means therein for agitating 
} and impelling upwardly an ore pulp, a sepa- 
ratingBox, an upper duct connecting said 
vessel and box, said agitating and impelling 
means being adapted to move all of said 
pulp from said vessel to said box through 
said. upper duct, and a second duct for con- 
ducting pulp back to said vessel from said 
4) box, said box having an overflow lip below 
the level of said upper port. 

4. In a concentrating apparatus, a mixing 
vessel and a separator box having com- 
munication ports at points adjacent the top 
5 and bottom thereof, and a rotary agitator in 
said vessel adapted by centrifugal force to 
elevate all of the ore pulp contained therein 
and thereby to cause said pulp to flow into 
said separator box through the upper port, 
said box having an overflow lip below the 
level of said upper port. 

_. In a concentrating apparatus, an agita- 
tion vessel and separator box communicating 
vate each other through two ports, means 

or feeding pulp’ to said apparatus and for 
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discharging the same therefrom, and means 
for agitating said pulp and for moving all 
of said pulp from said agitation vessel to 
said separator box at a more rapid rate than 
the pulp is fed to and discharged from said. 
apparatus, thereby setting up a local circula- 
tion of pulp through said vessel, box and 
connecting ports. 

6. In a concentrating apparatus, a mixing 
vessel and a separator box having communi- 
cation ports therebetween at points adjacent 
the top and bottom thereof, said vessel hav- 
ing an ore pulp feed port and said box a 
tailings discharge port, and a rotary agi- 
tator in said vessel adapted to elevate all of 
the ore pulp supplied thereto and to dis- 
charge the same into said box at a more 
rapid rate than said pulp can be discharged 
through said discharge port, thereby caus- 
ing part of said pulp to cirgulate repeatedly 
through said vessel and box, said box having 
an overflow lip below the level of said upper 
port. 

7. In a flotation concentrating apparatus, 
an agitation vessel having an inlet port for 
ore pulp, a rotary agitator in said vessel, and 
a separator bex having a discharge lip over 
which floating concentrate may flow, said 
vessel and box being connected by a duct 
above said discharge lip at the upper part 
‘of said vessel and opening into said box at 
substantially the same level as said discharge 
lip, said agitator being adapted to raise all 
of the ore pulp supplied to said vessel and to 
discharge the same through said duct upon 
the surface of the ore pulp in said box. 

8. In a device of the class described, a se- 
ries of units each comprising an agitation 
vessel and separating box, the vessel and box 
of each unit having communication with 
each other through ports at the upper and 
lower parts thereof and the box of each 
unit having communication with the vessel 
of the next succeeding unit, the first agita- 
tion vessel of the series having an inlet port 
for ore pulp, and means for imparting agi- 
tation to the ore pulp in said vessels and for 
moving all of the ore pulp supplied to each 
vessel to the communicating box and causing 
a circulation of pulp through the vessel and 
box of each unit of the series. 

9. In a device of the class described, an 
agitating vessel having an open upper end, a 
rotary agitator therein, a launder surround- 
ing the upper end of said vessel to receive 
ore pulp discharged therefrom, a separator 
box communicating with said launder, and 
having an overflow lip below the upper end 
of said vessel, a duct connecting said box and 
vessel at a point below said launder, said 
agitator being adapted to elevate all of the 
pulp supplied to said vessel and to discharge 
the same into said box. 

10. In-a device of the class described, an 
agitation vessel, having an opening adjacent 
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its upper end, a separating box having an 
overflow lip below the level of said opening, 
a rotary agitator adjacent the bottom of said 
vessel, and a second rotary agitator above 
said first named agitator, said second agita- 
tor being adapted to operate adjacent the 
surface of an ore pulp contained in said ves- 
sel, said rotary agitators being adapted to 
elevate all of the ore pulp supplied to said 
— and to discharge the same into said 
ox. 

11. In a concentrating apparatus, an agi- 
tation vessel and separating box heving com- 
munication with each other at the upper and 
lower parts thereof, a rotary agitator adja- 
cent the bottom of said vessel, and a second 
rotary agitator above said first named agi- 
tator, said agitators being adapted to elevate 
all of the ore pulp supplied to said vessel 
and to discharge the same into said box 
thereby causing the pulp to move in a circuit 
through said vessel and box and to be sub- 
jected to alternate periods of agitation in 
said vessel and substantial quiescence in said 
box, said separating box having an overflow 
lip below the level of the upper communica- 
tion between said vessel and box. 
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12. In a device of the class described, g 
agitation vessel having an upper discharg 
opening, a separating box having an o 
flow lip below said discharge opening, m 
for admitting ore pulp to said vessel, m 
for impelling all of said ore pulp upwa 
through said discharge opening to said box 
said box being ccnnected with said vessel b: 
a duct leading from the lower part of sai 
box to said vessel. 

13. In a device for treating ore pulp, a 
agitation vessel and separating box, mear 
fot admitting ore pulp to said vessel, a Wa 
between said vessél and box, means for mau 
taining the level of the pulp in said box b- 
low the upper edge of said wall, means fc 
impelling all of the pulp supplied to sar 
vessel upwardly and over said wall into sai 
box, and a duct leading from the lower par 
of said box to said vessel. 

In testimony whereof, I have subscribe 
my name. 


ae 


THOMAS A. JANNEY, 


Witnesses: 
Watrter A. Scott, 
-Cttartes E. Burnap. 


GEO. W. SPROULE, Clerk 
By H. H. WALKER, Depu, 
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INVId VNOVII 


SPROULE, Clerk. 


GEO. VW: 


NOSE 


Filed May 18 


ALKER, Deputy. 


re 


By Pb Vv 


HEADING TAILING 
DATE rr ————— retiree 
Dry Tons ¢, Cu. Y Ve. G 02) Dry Tons % Cu. 
December... ....... : 3.529 83.580 3284 .126 
January : 4.958 78.766 22343 .106 
February : 6.028 75.808 20091  .121 
March & 5.871 76.678 23356 
April 6.092 76.910 5905 ~—«. 81 
Total 75733 ~=.401 
5.566 77.359 25 157 


lilt! Miay £3, 1917. “GHEOR WN. SPIROMUMIEIS Glerk 
tw TE. E. WALKER. Deputy. 


o, Fe. Dry Tons % Cu. 


327 727 38218 
372 


Exhibit No. 36. 


PANY—MAGNA PLANT 


\L DEPARTMENT 


Period December 25, 1916 and April 7, 1917, Inclusive 


Pounds 
New Oil 


Added | 


63883 
528760 
296607 
465352 
112401 

1467003 


14106 


Lbs. Oi] 
in Cireu- 
lation 


103 358 


311612 
241859 

20818 
677 647 


6516 


Execss Lbs. Total Lbs. 
Cireulating Oil—New, 
Oil Plus Excess 
63883 
103358 632118 
311612 608219 
179564 644916 
9603 122004 
604 137 2071140 
5809 19915 


Pounds 
New Oil 
Per Ton 


15.93 
18.41 
132 
14.88 
14.81 


15.001 6.929 


Oi} Per Ton Oil Per Ton Plus 


R. A; CONRADS, 


Total The. 


a ae s 
ae & Oil Per Ton Dry Tons Lbs. 
culating ew, Pulp in Per Cent Total Lbs. Reagent 

Exeess Circulation Solids -s Reagent Per Ton 

15.93 35.160 8462 2.11 

3.60 22.01 2555 32.736 71282 2.48 

11.89 23.21 7372 31.021 94899 3.62 

5.74 20.62 3599 29.438 «111975 3.58 

1.27 16.08 599 32.165 26023 3.43 

14125 312641 

ae, ae on — ae | - 
6.178 21.179 136 31.276 3006 3.197 


a mt eS 


- 


Metallurgical Engineer. 
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5020 
Defendant's 
UTAH COPPER COME. 
METALLURGICAI 
7 
Statement Showing Loss in Founds of Copper and Consequent Monetary Losses Due to { 
—Comparisons Being Made Between a Normal Period from December 25, 19 
—Corper Figured a 
SS re Lbs. Avg. Dry oe — ai Averge = =—— — 
Oil Used Tons Average Average Average Average Ratio of Tons Average Loss Loss 
Per Ton Treated @%Cu.in % Cu.in &% Fein ©, Si02in Concen- Tailing 6. Cu.in Lbs. Cu. Per Ton PP 
DATE Ore Treated Per Day Tailing Concent. Concent. Concent. tranon Per Day ‘ailing Per Ton @ 15e Cu, @' 
NORMAL 4 
12/25/16 to 3/24 /\7 8 ccc. ccs ees 926 120 29.09 21.04 16.99 4.44 715 120 2.40 360 
Miarelte2S. (A\..-......01-ses-cescaseaeseee eee ee 16.17 1075 241 27.29 23.27 13.27 4.37 829 241 4.82 723 
Marche26 A. cn ee 15.84 1083 278 28.45 22.00 14.63 4.34 833 .278 5.56 834 } 
Mane 27s. -seccsestecse ote 16.33 1021 .249 24.65 22.86 16.90 4.18 777 .249 4.98 747 
Marels 285 .-cc. scat ences 9s ee ere 16.41 1013 300 ZoulZ 24.01 16.80 3.84 749 .300 6.00 .900 } 
Miareby 29) s..:...ceeeee sees oes. se cacee NO TESTS MADE 
March es0\:....c.c eee ee 10.63 750 589 24.39 20.10 25.40 4.67 590 .589 11.78 1.767 
March dill *Bi.acee ere ee 10.33 991 486 24.75 23.51 18.17 4.36 764 486 9.72 1.458 
ASO IN co... =. -.ccaeee eee ee eee eee 5.16 1098 960 21.78 21.98 22.63 3.76 806 560 11.20 1.680 
April 2uk Ge. coco eee eee 4.16 1086 1.277 27.09 19.58 23.32 4.40 839 1.277 25.54 3.831 


* Dec. 25, 1916, to Jan. 16, 1917, inclusive, no oil credited from circulation. Jan. 17th to March 3rd, inclusive, all circulated oil creditt 
March 4th to 24th, inclusive, circulated oil in excess of 20 Ibs. per ton dry pulp in circulation, credited as new oil 

* A Inclusive of the circulating oil in excess of 15 Ibs. per ton of dry pulp in circulation. 

*B Inclusive of the-circulating oil in excess of 10 Ibs. per ton of dry pulp in circulation. 

*C Inclusive of the circulating oi] in excess of 5 lbs. per ton of dry pulp in circulation. 


Magna Utah. 
April 16, 1917. 


liled May 18, 1917. 


GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


IY—MAGNA PLANT 


‘DEPARTMENT 
Abnormal Tailing Caused by Variation in Amounts of Oil Used per Ton of Ore Treated. 


16, to March 24, 1917—And Abnormal Days from March 25 to April 2, 1917. 
t Various Prices. 


: _— —— — - = eee - = 
Abnormal Abnormal Abnormal Abnormal Abnormal ~ Abnormal Abnormal Abnormal 
Loss Loss Loss Loss Lbs. Loss Per Loss Per Loss Per Loss Per Loss Per Loss Per Toss Per 
‘Ton Per Ton Per Ton Cu, Per Ton Ton ay Ton Day Ton_ Day Ton 
20c Cu. @ 25c Cu. @ 30c Cu. Tailing @ 15¢ Cu. @ 15¢ Cu. @ 20¢ Cu. @ 20c Cu. @ 25c Cu. @ 25c Cu. @ 30c Cu. 
480 -600 720 
964 1.205 1.446 2.42 363 300.93 484 401.24 605 501.54 726 
We 1.390 1.668 3.16 474 394.84 632 526.46 790 658.07 948 
996 1.245 1.494 2.58 387 300.70 516 400.93 645 501.16 774 
200 1.500 1.800 3.60 940 404.46 720 539.28 900 674.10 1.080 
356 2.945 3.534 9.38 1.407 §30.13 1.876 1106.84 2.345 1383.55 2.814 
944 2.430 2.916 7.32 1,098 * 838.87 1.464 1118.50 1.830 1398.12 2.196 
240 2.800 3.360 8.80 1,320 1063.92 1.760 1418.56 2.200 1773.20 2.640 
108 6.385 7,662 23.14 3.471 2912.17 4.628 3882.89 5.785 4853.62 6.942 


d as new oil. 


Abnormal 
Loss Per 
Day 
@ 30c Cu. 


1660.26 
1677.74 
2127.84 
5824.34 


wt 
© 
bo 
lo 


Defenda nt 


UTAH COPPER @ 
METALLUR 
Composite Flotation Retreatment Pl: 


TAILING 


HEADING aes CONCENTRATE 
i ae oe OE ; 
Dry Tons .¢ ‘ Dry Ratio of 
Dawler. Tons , Gul o7 Iremgea S102 u& & Tons % Cu. GF Fe. & Si02 Concent 
22 eee 340 4.77 3.75 83.47 284 .110 .33 56 28.60 19.05 20.80 6.11_ 
12/26.......- 92 4.37 2.92 88.00 82 .085 .37 10 39.53 12.72 17.00 9.20 
Gi 7 on $72 5.59 2.55 85.00 488 .087 .37 84 37.34 13.39 22.80 6.77 
12728...2.2-: 715 5.95 2.97 84.20 598 .193 .29 117 35.55 14.60 22.13 6.14 — 
12729 2... 794 6.56 3.90 81.55 644 .264 .30 150 33.58 17.03 19.33 5.29 
WF S0:...- 746 6.34 3.93 81.87 593 .074 .33 153 30.64 17.67 21.13 4.88 
eA; on ae 752 5.43 4.68 $81.00 395 (067 (30 137092728 "2057 21e 30 4.80 ¢ 


Total......4011 3284 727 
Average..573 5.616 3.529 83.58 469 .126 .327 104 33.218 16.433 20.713 6.170 


Magna, Utah, 
February 3, 1917. 


Filed May 18, 1917. GEO. W. SPROULE. Clerk. 
By H. H. WALKER, Deputy. 


. 


nvit Ne. 39. 


Yi—MAGNA PLANT | 
[ILPARTMENT 


ti-December 25th to 31, 1916, Inclusive 


OIL 
{ORIGINAL FEED 
t | Lbs. Oil ; Circu- 
djEntering lating 
Head of 1 os. Oil Feed Oil Com- 


Machine F rr’ ‘on % Solids bination 


5,242 15.42 26.83 570 500 Yar. Pf 
1,451 S77 No Sample 2 
6,551 11.45 33.05 a 
| 9,361 13.09 34.33 4 
11,051 13.92 38.42 id 
14,642 19.63 39.44 ;. 
5,585 20.72 38.88 - ad 


_ 63,833 
#9126 15.93 35.16 
t Oils Initialed: 


J—Jones. 
Y—Yaryan Pine. 


No. of 
Cells Pro- 
ducing 
Finished 
Concen- 

trate 


No. of 
Cells 


Circulat- 


ing 


13-11 
12 
12 
12-10 
12-10 
12-10 
11 


5023 
( 
REAGENTS 
Total Pounds 
Lbs. Per Ton 
759 (ool h& 
392 4.26 
1135 1.98 
1230 Le 
1686 PAZ 
1657 Zee 
1603 2.13 
8462 
1209 ale 


5024 4 


Defendant's Ex 


UTAH COPPER COMP 
METALLURGICAL 
Composite Flotation Retreatment Pla: 


on een meme amammnmmmmmmnenn ee 
oooeeoeoeoooooooeooooeEooooooOoOoOoOoOouoeoeoEoooooooeES=S———— 


o 
ae Pounds Lbs. Oi] otal Oil - 
HEADING TAILING CONCENTRATE Ratio of Indicted New Cn ae dea: 
—_———— SS Concen- Extra Machine 
DATE DryTess % Cu. % Fe. 9 Si02 DryTons % Cu. % Fe. Drytonss 4% Cu. &% Fe. of, Si02 tration tion 
5.97 4.13 81.33 583 .084 .32 156 27.98 18.87 22.00 4.74 98.92 15724 15724 
6.50 3.57 80.27 653 .094 .30 158 33.04 16.17 22.33 5.14 98.84 17643 17643 
6.08 3.80 82.67 678 .065 .33 161 31.35 17.67 20.80 5.20 99.16 17503 17503 
6.87. 3.40 82.13 705 092 .32 158 37.20 15.27 19.13 5.47 98.90 18064 18064 
6.37 3.22 83.46 703 :148 .31 158 34.01 15.05 30.21 5.44 98.10 18484 18484 
6.37. 2.97 81.93 644 .130 .24 146 33.97 14.58 22.03 5.42 98.33 19809 19809 
6.27. 3.23 83.20 726 .093 .28 170 32.67 15.13 22.60 5.27 98.82 18691 18691 
5.69 4.43 82.00 703 .112 .31 181 27.41 18.93 23.30 4.89 98.45 18999 18999 
6.21 4.53 80.60 676 .067 .32 184 28.83 17.30 24.47 4.68 99.16 19043 19043 
6.75 4.30 80.00 669 .110 52 169 33.02 19.70 19.07 4.96 98.69 18855 18855 
6.60 5.48 77.80 703 .107 .32 208 28.57 21.78 18.00 4.38 98.78 18949 18949 
6.80 5.95 77.60 683 .097 48 223 27.35 20.97 21.20 4.06 98.92 19417 19417 
6.43 5.38 78.33 677 .144 .38 205 27.37 20.74 17.53 4.33 98.23 19276 19276 
6.45 607 76.86 783 .138 .36 246 26.49 22.71 (15.55 4.17 98.35 23205 23205 
7.44 488 77.70 717 .096 .29 223 31.15 18.58 18.02 4,23 99.05 22356 22356 
6.70 4.86 78.04 715 .055 .35 234 27.10 17.37 25.35 4.07 99.39 20490 20490 


6.72 4.49 78.73 705 068 .37 217 28.62 16.76 24.95 4.26 99.22 16746 4259 21005 
6.86 4.76 77.74 715 067 .38 233 27.65 17.27 23.85 4.06 99.26 17336 4970 22306 


6.75 4.62 79.97 746 .060 .28 218 29.57 18.07 21.75 4.41 99.30 15746 6010 21756 
6.98 449 78.94 805 .124 .32 192 35.75 1884 14.47 5.20 98.55 15308 5492 20800 
6.20 4.76 79.90 787 .141 .41 207 29.20 21.60 15.17 4.80 98.17 15560 5967 21527 
7.15 4.99 78.00 807 .144 .35 216 33.25 20.12 13.57 4,72 98.39 14204 7244 21448 
6.76 5.48 77.26 773 .093 50 206 31.69 20.31 16.07 4.74 98.92 13372 4994 18366 
6.67 5.64 75.86 759 .128 .49 223 28.93 21.67 15.47 4.40 98.54 14228 5278 19506 
5.75 625 76.24 775 .111 <37 242° 23.80 24:22 501714 4.20 98535 14350 6899 21249 
6.25 6.12 76.84 762 .089 .40 241 25.67 22.87 17.47 4.15 98.88 14365 5863 20228 
5.42 683 75.65 721 .100 .54 229 22.13 24.56 17.88 4.14 98.58 13654 6398 20052 
6.75 664 7480 702 .127 .40 264 2440 23.68 15.90 3.66 98.66 14212 5005 19217 
7.01 5.85 76.76 766 .165 .36 240 28.78 21.64 17.12 4.18 98.20 15260 8977 24237 
6.27. 7.11 74.54 732 111 .37 254 24.03 25.59 14.30 3.88 98.67 14632 11817 20449 
6.94 548 76.60 770 .124 .56 219 3086 21.47 13.50 4.51 98.59 13279 14185 27464 


22343 6379 528760 103358 632118 
6.515 4.958 78.766 721 .106 .372 206 29.414 19.664 19.361 4573 98.727 17057 6891 20391 
6.404 4.783 79.356 674 .109 .366 187 29.803 19.333 19.499 4.768 98.665 15596 6891 18316 


Magna, Utah, tt Oils Initialed: 


February 3, 1917. J—Jones. 
Y P—Yaryan Pine, 
S F—Smelter Fuel. 
A C—American Creosote. 


Filed May 18, 1917. GEO. W. SPROULE., Clerk. 
By H. H. WALKER, Deputy. 


- ORIGINAL FEED ~—~ CIRCULATING FEED 


ee Giediae ao Lotal See Per Cent I _No. of | er 
21.28 21.28 38.50) 957%). 57a Vere. 5-6 11-10 1742): 
21,75 21.75 37.19 " & 11 1714 I 
20.86 20.86 37.80 2 4-5 12-11 1430 1.70 
20.93 20.93 39.50 iH gS 1] 1882 2.18 
21.47 21.47 40.02 e ‘5-6 11-10 1574 1.83 
25.07 25.07 38.50 97% J; 3% Y P. 4-6 12-10 1575 1,99 
20.86 20.86 40.24 97.5% J; 2.5% Y. P. 5-6 11-10 2106 235 
21.49 21.49 39.31 979% J; 3% Y. P.; 98% J; 2% Y. P. 5-6 11-10 1743 
22.14 22.14 39.81 a 5-6 11-10 1992 ; 
22.50 22.50 36.31 98% J; 2% Y. P. 5-6 11-10 1715 
20.80 20.80 39.92 5-6 11-10 1836 3.02 
21.43 21.43 37.80 if 4-6 12-10 1760 1.94 
21.90 21.90 38.11 4 3-6 | 13-10 1855 2.11 
22.55 Zee 32.20 i : 2-3-6 14-13-10 2722 2.64 
23.78 23.78 29.42 98% J; 2% Y. P.; 83%S. F.; 15% A. C.; 2% Y. P. 2-5 14-11 2907 3.09 
21.59 21.59 26.80 83% S. F.; 15% A. C.; 2% Y. P. 2-3 14-13 1818 1.92 
18.16 4.62 22078 125 34.07 25.82 2 14 1632 1.77 
18.29 5.24 23.53 208 23.89 Zao Ke 2-3-4 14-13-12 3106 3.28 
16.33 6.23 22.56 164 36.65 24.26 83% S. F.; 15% A. C.; 2% Y. P.; 100% S. F. 2-3-4 14-13-12 2287 2.37 
15.35 5.51 20.86 106 51.81 28.11 100% S. F.—82.35% S. F.; 17.65% J. 3-4 13-12 2517 2.52 
15.65 6.00 21.65 173 34.49 32.52 82.35% S.F.; 17.65% J; 89% S. F.; 11% J. 3-4-5- 13-12-11 2044 2.06 
13.88 7.08 20.96 165 43.90 29.58 89% S. F.; 11% J; 98% J; 2% Y. P. 2-3-4- 14-13-12 3557 3.48 
13.66 5.10 18.76 134 Well 28.41 98% J;2% Y. P. 2-3 14-13 2942 3.00 
19.86 Bald 19.86 156 33.83  - 29.88 _ 2-3 14-13 2498 2.54 
14.11 6.78 20.89 160 43.12 29.18 ‘i 2- 14 2702 2.66 
14.32 5.85 20.17 154 38.07 26.78 is 2-3 14-13 2814 2.80 
14.37 6.73 21.10 128 49.98 27.91 sd iz 14 2536 2.67 
14.71 5.18 19.89 180 27.81 28.70 a Z 14 2804 2.90 
Sel7 8.92 24.09 181 49.60 270 be 2-3-4 14-13-12 3262 3.24 
14.84 11.98 26.82 233 $0.72 29.82 ‘ Cs 2 14 3073 3.12 
. 13.43 14.34 27.77 288 49.25 29.34 “ ee 14 3140 3.17 
2599 71282 
18.41 7.02 22.01 170 40.4 32.736__ _ 2299 2.48 
18.11 7.02 ee, 170 40.45 33.036 2099 2.43 
a rr rr 
e 


R. A. CONRADS, 
Metallurgical Engineer. 


- 
' 
- 
ee 
— 


Average ..........-. 
Avg. to Date .... 


Magna, Utah, 


March 2, 1917. 


Wiled May 18, 1917, 


76.27 
76.77 
76.27 
76.43 
76.13 
74.07 


75.808 
77.779 


GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


234 
262 


6115 
218.4 


200 


%, Cu. ; 


33.99 
30. 78 


24.92 


29.241 
29.587 


CONCENTRATE 


ES 


19.24 
20.44 
22.24 
22.26 
22.59 


24.49 © 


22.43 
23.43 
21.21 
22.50 


21.33 
22.37 
25.16 
22.06 
24.43 
23.41 
23.74 
21.06 
23.80 
21.70 
22.71 
22.86 
23.67 
23.31 
23.51 
22.01 
22.31 
23.58 


22.637 
20.861 


% Si02 


16.10 
17.81 
17.04 
16.00 
13.67 
14.77 
13.87 
14.67 
15.77 


13.60 
12.50 
12.30 
12. 77 


14.143 
17.022 


10382 ; 


ant aa tae st Se tac cad ces cee 
NOUN wWwHwow eH wo 
ROSCVCEOSESONED 


296607 


ee & 
4 7 


7 
13099 
11863 


12874 


10593 
13474 _ 


Results—Month of February, 1917 


— OOOO 


ORIGINAL FEED CIRCULATING FEED ee : 
i Pound Pounds Oil Cells No. of REAGENT 
Pounds Circulat- _ Total é Per Ton Producing _— Cells ee 
New Oil ing Oil Lbs. Oil Total in Circula- Per Cent _ Oil Com- Finished Circu- Total P 7 
e PerTon [erTon PerTon Tons tion Solids binations Concentrate lating Lbs Pe ae 
11.35 13.27 24.62 259 46.88 32.03 98% J; 2% Y.P.t 4 12 
y 9.16 1.32 20.48 323 32.98 aol7 i“ Ei 14 
’ 10.57 12.28 22.85 a2 35.78 32.14 es 2 14 
7 10.29 12.65 22.94 321 37.64 31.24 4 7 14 
2 8.70 9.40 18.10 335 28.36 30.92 4 2 14 
3 11.96 7.30 19.26 278 24.78 32.35 98% J; 2% Y. P.; 80% J; 20% A. C. 2-4 14-12 
) 13.84 9.75 23.59 184 50.64 31.43 80% J; 20% A. G.; 874% J;11YHA.C.3;1%Y.P. 2-4 14-12 
12.92 9.32 22.24 242 37.95 S27 8714% J; 11%A. C.; 1% Y. P. 4-7 12-9 
13.20 10.40 23.60 228 45.24 30.96 a “fF 4-6 12-10 
12.63 11.45 24.08 236 45.55 30.77 (8714% J; 11%4% A. C.; 1% Y. P.; 42% J. 4-6 12-10 
(52% S. F.; 54% A. C.; 4% Y. P. 
, 14.16 10.51 24.67 262 36.47 29.12 874% J; 11UAWA.C.; 1% Y. P. 4 12 
13,90 10.44 24.34 271 33.93 27.11 aes 4-5 12-11 
4 12.77 17.23 30.00 273 D709 30.38 a 4-5 12-11 
6 10.62 12.61 25.20 266 43.48 31.68 i 4-5 12-11 
1 9.61 16.57 26.18 305 52.03 31.66 a 4-5 12-11 
7 9.28 11.68 20.96 327 31.29 32.29 cs 4-6 12-10 
9 9.83 14.09 23.92 334 38.12 31.02 u 4-5 12-11 
3 9.64 11.23 20.87 310 33.21 32.24 2 4-5 12-11 
2 9.36 12.86 22.22 321 37.03 33.47 ie 4-5 12-11 
9.71 12.27 21,98 279 40.40 32.83 7 4-6 12-10 
8 9.19 15.42 24.61 296 49.53 31.90 4 4-6 12-10 
5 8.51 22.22 30.73 284 71.59 30.26 ae 4-6 12-10 
7.83 16.68 24.51 259 58.98 30.10 ‘s 4-5 12-11 
‘ 7.37 13.06 20.43 254° = 49.73 27.98 dé 4-6 12-10 
13.25 13.75 27.00 176 71.21 29.64 se 4-6 12-10 
m) 14.52 4.86 19.38 131 33.60 30.57 “ 4-6 12-10 
8 14.76 4.96 19.72 143 33.15 29.98 is 6-8 10-8 
sl 17.83 6.33 24.16 150 41.37 30.08 e ; 6-8 10-8 
r, - f 
42.27. 31.021 —_ 3389 «3.62 
| 15.09 7.04 22,19 150 41.92 32.140 2646 2.96 
t Oils Initialed: R. A. CONRADS, 
J—Jones. Metallurgical Engineer. 
t Y P—Yaryan Pine. 
a S F—Smelter Fuel. 


A C—American Creosote. 
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Defendant's 


UTAH COPPER CO} 
METALLURGI( 
Composite Flotation Retreatment 


a te 


CONCENTRATE Ratio of Per Cent Pounds Lbs. Oil 


Concen- Indicated New Oi! in Cireu- 


Dry Tang m7 Cu. &% Fe. oA Sio2 Dry Tons %, Cu. Dry Tons %, Cu. @&% Fe. %Si02 tration Extraction Added lation Debit 


28.37 


24.35 
24.75 


HEADING TAILING 
DATE 

6.77. 5.45 77.43 772 ~=—«.087 —- 239 
6.66 4.78 78.80 754 .086 200 
6.33 4.61 79.30 826 .072 228 
6.18 5.69 77.50 763.177. = 232 
6.83 5.70 76.37 758 .220 245 
6.43 5.39 78.80 772 ~=©~«.208 «= 214 
7.80 5.69 75.50 763 +.189 8261 
7.97 5.96 74.80 800 .243 280 
6.66 692 74.50 835 .183 276 
7.43 6.32 75.00 782 ~=2.2060«=— 275 
7.14 6.25 75.67 772, ~=—«144 288 
7.68 5.74. 76.18 762 ~«.100 =—282 
7.25 5.64 76.00 748 134 240 
6.25 5.73 77.03 751 073 214 
5.87 5.45 77.83 760 .083 194 
5.76 5.75 78.13 738 =.102 204 
6.00 5.70 77.33 738 .130 220 
5.96 6.04 77.30 748 104 216 
6.11 5.94 76.12 789 =.164 86242 
7.04 5.87 76,10 779 ~=.123 =. 240 
6.39 6.60 76.15 799 111 244 
6.10 5.52 77.87 775 092 «211 
6.40 5.55 78.37 860 .095 230 
635 6.08 77.13 814 .134 238 
6.43 6.25 75.90 829 .241 246 
6.77 5.95 75.93 833 .278 250 
6.08 6.51 76.13 777 ~— «249 244 
6.24 7.05 74.73 749 ~.300 264 
6.78 6.22 75.90 705 = .198 254 
5.69 5.25 78.13 590 .589 160 
6.05 6.41 75.10 764 486 227 

Total eek eee 31 266 23915 7358 

AVEOTULE... cece eeeeeeeees 1 008.586.580 5.871 76.678 771.4 

Avg. to Date............ 930 6.610 5.522 77.397 718  .137 212 

Magna, Utah, 


April 8, 1917. 


Filed May 18, 1917. 


GEO. W. SPROULE, Clerk. 


By H. H. WALKER, Deputy. 


20.90 17.27 4.23 99.01 15675 6988 

20.04 15.47 4.77 98.95 15147 5482 

21.11 17.57 462 99.13 17188 6216 

21.29 18.47 4.28 97.80 17989 5333 2240 
21.40 19.37 4.06 97.60 18845 7079 ~=—2740 
20.68 17.43 4.61 97.45 16913 6994 2060 
19.30 1847 3.92 98.20 16819 8223 2780 
21.26 «15.43 3.86 97.77 17327 6594 2360 
23.15 16.07 4.02 97.93 18063 7606 2760 
22.86 14.43 3.84 97.96 17297 9641 2540 


21.93 17.88 3.68 98.53 17404 13982 3840 


19.18 22.72 3.70 99.07 18030 12586 3700 
20.46 17.50 4.11 98.58 17114 13267 3800 
21.91 15.47 4.51 99.08 14695 18453 3200 
22.07. 17.37 4.92 9886 12958 12720 2900 
23.47 14.53 4.62 98.60 11851 9594 2460 
22.08 18.60 4.35 98.37 11559 12028 2800 
22.23 17.17 4.46 98.65 12428 10831 2840 
22.38 17.63 4.26 97.93 12768 11656 3520 
20.48 17.10 4.24 9864 13654 8420 2720 
22.15 14.95 4.28 98.66 16633 7305 2160 
20.84 16.60 4.68 9883 15706 7661 1960 
20.66 15.08 4.73 9885 15938 6924 1960 
22.76 13.60 4.42 98.40 16326 7352 ©2180 
23.27 13.27) 4.37) 97.12 = 11473 7589 1680 
22.00 14.63 4.34 9685 11960 6776 =1575 
22.86 16.90 4.18 96.83 16669 

24.01 1680 3.84 9642 16622 

22.08 20.07 3.78 97.81 14456 1514 840 
20.10 25.40 4.67 91.88 7974 

23.51 18.17 4.36 93.80 7871 3045 680 


465352 241859 62295 | 


1774 237.4 27.371 21.691 17.143 4.261 97.894 15011 8638 2010 
28.794 21.158 17.065 4.335 98.395 13965 


465352+241859=............. 


** Oils Initialed: 


L F—Lyoth Fuel. 
J—Jones. 

Y P—Yaryan Pine. 

A C—American Creosote. 
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UPANY—MAGNA PLANT 
(AL DEPARTMENT 
Plant Results—Month of March, 1917 


Credit 
6988 


2365 


i 
5792 
6129 


tenecenere 


Total Oil 
Entering 
Head of 
Machine 
22663 
20629 
23404 
21082 
23184 
21847 
22262 
21561 
22909 
24398 


27546 


26916 
- 26581 
29948 
22778 
18985 
20787 
20419 
20904 
19354 
21778 
21407 
20902 
21498 
17382 
17161 


644916 
20803 
20094 

707211 


oOitk 


Pounds 
New Oil 
Per Ton 


14.837 


15.02 


ORIGINAL FEED 


Pounds 
Cireulat- Total 
ing Oil Lbs. Oil Total 
Per Ton Per Ton Tons 
6.91 22.41 149 
5.75 21.63 109 
5.90 22.20 136 
3.11 21.19 112 
4.31 23.04 137 
5.00 225 103 
5.32 21.74 139 
3.92 19.96 118 
4.36 20.62 138 
6.72 23.08 127 
9.57 25.99 194 
8.51 25.78 185 
9.58 26.90 190 
15.81 31.04 160 
10.29 23.87 145 
7.57 20.15 123 
9.63 21.70 140 
8.29 21.18 142 
7.89 20.27 176 
5.59 18.99 136 
4.93 20.88 108 
5.78 MA 98 
4.55 19.17 98 
4.92 20.44 109 
5.50 16.17 112 
4.80 15.84 105 
16.33 
16.41 
71 15.78 42 
10.63 
2.39 10.33 68 
3599 
6.343 21.180 116 
6.59 21.61 


139 


CIRCULATING FEED 


Pounds Oi] 


per Ton in Per Cent 


Circulation Solids 


46.90 25.13 
50.29 27.43 
45.71 28.49 
47.62 30.91 
51.67 31.06 
67.90 32.02 
59.16 29.31 
55.88 32.56 
55.12 34.18 
75.91 2918 
72.07 28.84 
68.03 26.14 
69.83 26.43 
Ss: 2508 
87.72 2ac07 
78.00 25.29 
85.91 26.06 
76.27 26.44 
66.23 26.98 
61.91 27.57 
67.64 26.70 
78.17 25.56 
70.65 26.83 
67.45 28.24 
67.76 31,39 
64.53 32,94 
S201 
32.64 
36.04 33.44 
40.52 
44.78 36.27 
49.89 29.438 
44.09 31.203 


Oil Coinbinations 


873A% J., 4% AJG, ewe P. ** 


86% J., 12'4% A. C., 114% Y. P. 
Lyoth Fuel Oil. 


” ” ” 


& 59% L. F., 41% J. 

59% Lyoth Fuel & 41% J. 

59% L. F., 41% J; 86% J., 124% A. C., 
114% Y. P. 

86% J., 1214% A. C., 134% Y. P. 43% 
L. F. 43% J. 1214% AC 14% Y.P. 


43% J.,43% L. F. 124% A. C., 14% Y. P 
43% J., 43% L. I. 12349 Aes 120 YP, 


82!4 6 Fucland 174% A. C. 


” 


50% J., 371% F., 124% A.C. 


R. A. CONRADS, 
Metallurgical Engineer. 


No. of Cells 
Producing 
Finished 
Concentrate 
6-7 
6-8 


' 
rest Ot 0 
So 
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No. of 


Cells Clea 


culating 


10-9 


5029 


eee ————————————E 
Se  ——— 


REAGENTS 


Total 

Lbs, 
3188 
3486 
3136 
3839 
4661 
4092 
3834 
4311 
4511 


4216 


3546 
3062 
3419 
2912 
2902 
2403 
2617 
3060 
3961 
4056 
4153 
2656 
2411 
3229 
3864 
3990 
4598 
4741 
3887 
3584 
3553 


111975 


3612 
2955 


Pounds 
Per Ton 


“N 
aos 


Ve) 


Gna ae 5a SOS) CIES LS OS oO ES ge Goes 
MWNUDADANSNAOOSCwBHNMOOROW © Sto 


OO ODO OONT=$ OOD ANWAR DN AWE 


3.581 
oer 


Filed May 18, 1917. 


DATE Dry Tons q Cu. 
1. V8) | Se mea Renee ect Tee 1098 
7 At Bacar Pee pcp eee 1086 
Sa eae mai mee PS 1095 
Gee ve ay eee area 1090 
5 Siena Asc ne eee eens 1104 
(Ge ae NRA 5 tore 1077 
eee a eee ere 1039 
TODA oe 7589 
AVERAGE .............000 1084 


Magna, Utah, 
April 8, 1917. 


GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


CONCENTRATE 


%Y Cu. % Fe. 
21.78 21.98 
27.09 19.58 
23.91 22.65 
23.38 22.44 
22.07 22.89 
25.76 21.44 
30.10 19.96 


24.731 21.618 


20.625 95.230 


-MAGNA PLANT 
Ye ARTMENT 
s for Period—April Ist and 7, 1917—Inclusive 


—* 
AN 
= 


— —— 

Pounds 
tatio of New Oil 
incentr'n Added 

3.76 $666 
4.40 4418 
3.90 18450 
4.19 19527 
3.99 21499 
4.32 21829 
4.16 21012 

112401 
4.089 16057 

f 


— 


Excess Total Lbs. 
Lbs. Cir- Oil, New, 
culating Plus 

il Excess 
5666 

99 4517 
1430 19880 
2959 22486 
1430 22929 
2617 24446 
1068 22080 
9603 122004 
1372 17429 


Pounds 
New Oil 
Per Ton 


5.16 

4.07 
16.85 
17.91 
19.47 
20.27 
20.22 


14.811 


Lbs. Ex- _ Total Lbs. 


Pounds cess Cir- Oi) Per 
Circulat- culating Ton, New, 
ing Oil Oil Plus 1 
Per Ton Per Ton Excess Circulation 
5. 16 
33 49 4.16 
3.02 1.31 18.16 
4.60 2.71 20.62 
3.63 1.30 20.77 
4.81 2.43 22.70 
2.83 1.03 21.25 


2743 1.265 16076 


R. A. CONRADS, 


Metallurgical Engineer. 


\ 
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Butte & Superior Mining Company. 
Defendant’s Exhibit No. 44. 
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Filed May 18, 1917. 


HI, WALKER, Deputy. 


By H. 
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Filed May 1@, 1917. GEO. W, SPROUIE Cl 
By H. H. WALKERS 


Butte & Superior Mining Company. 
Plaintiffs’ Exhibit No. 46. 


DISCLAIMER 


835,120—Henry Livingstone Sulman, Hugh Fitzalis 
Kirkpatrick-Picard, and John Ballot, London, 
England. ORE CONCENTRATION. Patent 
dated November 6, 1906. Disclaimer filed March 
28, 1917, by the assignee, Minerals Separation, 
Limited. 


“Your petitioner, therefore, for the purpose of com- 
plying with the requirements of the law in such case 
made and provided, and of disclaiming those parts of 
the thing patented which your petitioner does not 
choose to claim or hold by virtue of said Letters Pat- 
ent No. 835,120, does hereby disclaim from claims 9, 
10 and 11 of said Letters Patent No. 835,120, any pro- 
cess of concentrating powdered ores excepting where 
the results obtained are the results obtained by the 
use of oil in a quantity amounting to a fraction of one 
er cent. on the ore.” 


(OnicialtGazette, April 3, 1917.) 


Filed May 18, 1917. 
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GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


PULP FR A MILL 


5036 Muinerals Separation, Limited, ct al., vs. 


Defendant’s Exhibit No. 47. 


From the California Journal of Technology, November, 1903. 


EXPERIMENTS ON THE ELMORE PROCBSS8 
Or OIL CONCENTRATION 


By W. F. Copeland, Min., ‘03, Drury Butler, Min., ’03, 
jiass HI. Wase; Mun., “03. 

Inasmuch as the fundamental ideas underlying the 
Elmore Process of Oil Concentration are compara- 
tively new, a brief outline of the process as it is in 
actual operation will first be given. 

The process depends upon the fact that minerals 


coe (eLMore PROCESS) 


Sr Tn 
Sahl tH it eX 


: yemnorntt LZ 
TAI artes ES PLT LK Saat” 


with a metallic lustre, when treated in the form of a 
wetted pulp, adhere to oil, while earthy minerals do 
not. Two distinct operations are involved; first the 
separation of the metallic mineral from the gangue 


BAN Ay THE CONCENTRATION OF ORES SY! 


Butte & Superior Mining Company. 5037 
Defendant’s Exhibit No. 47. 


by means of the oil; second the extraction of the 
mineral from the oil. 

The ideas underlying the first operation were pat- 
ented by John Turnbridge of Newark, N. J., in 1878. 
In 1886 Carrie J. Everson, of Chicago, contributed the 
idea that the concentration was aided by the presence 
of an acid solution, and patented the same. But the 
absence of a successful method of separating the min- 
eral from the oil prevented the practical application of 
these early patents. Burning the oil was tried, but 
this ieft a difficult residue to treat, and the large 
consumption of oil made the method too expensive. 
Settling the mineral out by thinning the oil with gasol- 
ine, ethers, carbon bisulphide, etc., also proved too 
expensive, and it was not until July, 1900, that this 
difficulty was overcome, when Mr. Francis E. Elmore, 
of Leeds, England, accomplished the separation by 
means of a centrifugal machine, similar in most re- 
spects to those used in sugar factories and in milk 
and cream separation. This contribution by Mr. El- 
more, then, made the process feasible. 

The plant, designed by the Oil Concentration Syndi- 
cate, and now in successful operation, 1s shown in 
the accompanying cut. This plant consists of oil 
supply tank, long horizontally rotating cylinders, each 
containing a fixed helical screw inside, separating de- 
vices at the end of each cylinder, receiving tanks for 
mineral laden oil, centrifugal separators, pumps, etc. 

The pulp and oil are charged into cylinder No. 1, 
at “A,” simultaneously. By slowly rotating the cyl- 


5038  <Ainerals Separation, Limited, et al., vs. 


Defendant’s Exhibit No. 47. 


inder the pulp and oil are brought into thorough con- 


tact and carried forward at the same time. From 
cylinder No. 1 the material is continually discharging 
into separator No. 1. (These separators are Spitz- 


kasten or hydraulic separators.) Here the mineral 
laden oil is floated off. The tailings are drawn off at 
the bottom of the separator and charged into cylinder 
No. 2 with more oil, and thus the treatment is re- 
peated as many times as necessary, three usually be- 
ing sufficient. From the last separator the tailings go 
to the tailings heap. The mineral laden oil collectine 
from all the separators is carried to a large receiving 
tank B.” Here, after being heated in order to thig 
it and overcome its viscosity, the oil is charged into 
centrifugal machines, where the concentrates are sep- 
a@saced Ot: the on, irced trom its load Of iiimera eee 


pumped back to the original storage tank to be used 


again. 
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The oil commonly used is a heavy residium of con- 
sistency of ordinary cylinder oil, with specific gravity 
about .9, and hence the maximum load it can carry 
and still float in water is from 100 to 200 lbs. per 


Butte & Superior Mining Company. 5039 
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ton. Usually about a ton of oil is kept in operation 
for each ton of ore, but the losses of oil are small, 
the recovered oil being used over and over again. With 
the treatment in the above mentioned plant it is claimed 
that the losses are not g@yater than from one to three 
gallons of oil per ton of ore. | 


BENTRIFUGAL SEPARATOR (See Fig 4.) 


The theory of the separator is illustrated in figures 
No. 1 to No. 3 inclusive. The oil laden with its mineral 
(heated to 100°-150° F.) is charged into the centrifugal 
basket. (C or B, Fig. 4.) When the basket is rotated 
at high speed (about 5000-6000 peripheral feet per 
minute) the charge arranges itself. according to the 
specific gravities of the particles, the heavy ones seek- 
ing the periphery, as shown in Fig. 1. Water is then 
added, and this, due to its specific gravity, takes place 
between the oil and the mineral. Sufficient water 
is added to displace all the oil, which latter is dis- 
charged over the lip of the basket, and collected in a 
receiver. | 

If a small quantity of hot water precedes the charge 
Gf mineral laden oil, the mineral particles, on seeking 
the periphery, have to pass through the water and are 
thus more compietely freed from the oil. This idea 
is illustrated in Fig. 3. 

The concentrates are then dried in a second basket 
(1, Fig. 4) with porous periphery and filter bag. (E, 
Fig. 4.) 


5040 Minerals Separation, Limited, et al., vs. 
Defendant’s Exhibit No. 47. 
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In making a test, the ore is first crushed to the de- 
sired fineness, and the proper charge is thoroughly 
wetted in the solution to be used (usually water), thus 
forming a thin pulp. The oil is next added and the 
whole charge thoroughly mixed. This mixing, or 
agitation, can be done in two different ways. The 
charge may be agitated very gently, the oil being 
kept in a single lake, and broken up as little as pos- 
sible consistent with a thorough contact 2) pulp and 
oil; or the charge may he agitated,.as to dash the oil 


FIG. 4. FIG. 35. 


up into a foam or froth full of air bubbles; thus a 
very thorough contact of oil and pulp is obtained. 
Each method has its advantages and disadvantages, 


and these are discussed later. 


Butte & Superior Mining Company. 5041 
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At first the mixing was performed in a galvanized 
iron mixer. The mineral laden oil was then skim- 
med off with an aluminum ladle. (Aluminum, if 
thoroughly wetted, does not adhere to the oil. To wet 
the same thoroughly, first wash, then dip in strong 
sulphuric acid, and then wash in water.) 

The roughness of the aluminum mixer and the af- 
finity of the oil for the metallic surface makes a 
thorough clean-up after each test difficult, hence a 
large clean-up error is always introduced by this 
method. 

Glass, however, behaves towards oil just as the non- 
metallic gangue does, (glassware is cleaned up and 
surface wetted the same as aluminum), and by the 
use of ordinary percolating tubes, such as shown in 
megane No. 5 (A and B), the clean-up error may be 
entirely eliminated. With these, the tailings may be 
drawn off at the bottom and oil at the top, as de- 
sired. Three methods of mixing may be used. 1, By 
inverting the tube several times, thus allowing the ore 
to fall through the oil. 2. By rotating the tube in a 
horizontal position, thus throwing the pulp up on to 
the surface of the lake of oil. 3. By violently shaking 
the tube, thus producing the foam effect, or at least 
shattering the oil into small globules. The charge 
having been thoroughly mixed, the tailings are allowed 
to settle, solution 1s added to float the oil to the top 
of the tube, whence it may be floated off as shown in 


eure No. 6. 
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The mineral laden oil is then heated and treated in 
the centrifugal separator as above described. For 
small tests, a shallow basket, stich as is shown at C, 
in figure No +4, may be used. 

The solution used in the concentration 1s a matter 
of some importance. \Vater is, of course, used when- 
ever possible, but certain other solutions have import- 
ant advantages. As before stated, an acid solution 
is found advantageous. It cleans the metallic surfaces, 
by dissolving the metallic oxide coatings that may have 
formed on them. {t increases the specific gravity of 
the solution, and it aids in producing the foam effect 


which is due to the gencration of certain gases. 


As before stated, the specific gravity of the average 
oi] usd is about .9 and water .1, leaving a difference 
of about .1 for buoyancy or carrying capacity of the 
oil. The idea at once suggests itself that 1f a denser 
solution be used, the carrying powcr of the oil wiil 
be increased correspondingly. A salt (NaCl) solution, 
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for instance, gives excellent results. A saturated solu- 
fion of NaC] at 20° C, containing about 27% NaCl, 
has a specific gravity of 1.204. This gives a difference 
of .3 between the specific gravities of the oil and of 
the solution, and a carrying capacity of the oil three- 
fold greater than with water alone. Not only does it 
give a greater buoyancy to the oil, but it also aids 
materially in producing the foam effect, and probably 
aids in brightening the metallic surfaces. 

The phenomena of overloading is so vital in the 
practical application of the process, as well as in, the 
laboratory tests, that it must be thoroughly understood. 
With oil of specific gravity .9 the maximum possible 
load of mineral it can carry in water is 200 potmnds 
per ton, while in a saturated salt solution it is 600 
pounds per ton. If these limits are exceeded the oil 
is said to be overloaded and sinks. But it is not neces- 
sary that the whole mass of oil in any particular 
case be charged to thus extent in order that overload- 
Meetake place. li a charge of oil and mineral, safe 
within the above limits, be allowed to stand, the 
mineral will settle to the bottom of the oil, and hence 
in the lower portions of the oil the percentage of 
mineral may exceed the safe limits. In case the over- 
loading is sufficient to overcome the surface tension 
of the oil, small masses separate away from the ynain 
mass and sink. It is evident, then, that the time al- 
lowed for the gangue to settle out of the oil should 
not be long enough to permit the overloading to take 
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place. Small globules of oil separated from the main 
mass in agitation may also become overloaded. 


TESTS—M@EYEDENITE ORE: 


The ore treated was low grade, with the values fairly 
well disseminated. The gangue minerals were ortho- 
clase and quartz. Samples were crushed to 20, 30 and 
40 mesh, and treated in percolating tubes as outlined 
above. The details and results are given in the fol- 


lowing table: 


MOLY BOENIDE 
Total Value Value 
No. of Wt. Ore Mesh amt.of No.of Cone. Tails 7% of 
Exp. Treated Oil Uged neat. % WoSe MMS,  —xtraes 
1 2 kg. 20 2400 4 23.9 92 6.30 
2 2 kg. 30 200° 3 232 8] 67.6 
3 kee: 40 1200 6) 17.4 82 67.2 
4 100 gms. 30 21 1 32.4 1.41 43.5 
5 100 gms. 30 5.3 ie 32.4 1.30 47.0 
6 100 gms. 30 8.9 3 32.4 62 75.0 
a Ge. 30 Se 1 GO of. 9" aa 
oe 30 3. 3 2000 ee 
iL ae 30 3 1 S00 3... — 


Fxperiment No. 1 showed the presence of middlings, 
reqitiring finer crushing to liberate the sulphide. Ex- 
periments No. 2 and No. 3 gave practically the same 
percentage of extraction, but the concentrates in No. 
3 were much lower eradestiuan iy No. 2. A comparison 
Ol values of coneeninaies im NO. 1,"No. 2 andi Nos 
shows clearly that although the finer crushing has 
freed the MoS, from the gangue, at the same time it 
has produced a larger percentage of fine gangue which. 
becoming mechanically occluded in the oil, gives a low 


eracle Concent ite. 
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Iexperiments No. 4, No. 5 and No. 6 show the re- 
sults obtained by treating separate samples with smail 
quantities of oil, in a salt solution, and agitating 
violently to produce the foam effect. This method 
gives the highest grade concentrates of any of the 
direct treatments here outlined. In experiment No. 
6 only about 10c.c. of oil was used for 100 grams of 
ore. This gave an extraction of 75% with concen- 
trates running 32.4% MoSz. 

But these concentrates were not marketable. In prac- 
tice they would have to be reconcentrated. The results 
of a few reconcentration tests follow. 

Samples of concentrates running about 26% Mos 
Were agitated in a sulphuric acid solution 15 minutes. 
This agitation caused considerable of the occluded 
gangue to free itself. A small quantity of oi] was 
then added and the material reconcentrated, utilizing 
the foam effect. In No. 9a concentrate running 50.02 
MoS. was obtained. Concentrates such as these would 
probably be marketable. In experiment No. 8 recon- 
centration was tried without the agitation in sulphuric 
acid solution, but the results were unsatisfactory. 

The experiments on molybdenite ores are of interest 
because the sulphide of molybdenum has lately come 
Into prominence in the manufacture of molybdenum 
steel, and also because of the fact that all previous 
methods of concentration other than hand sortines. have 


failed in its case. 
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The ore treated was the raw product taken directly 
irom a mine in Calaveras County, near Copperopolis. 
[t consisted of chalcopyrite, bornite and pyrite, with a 
chlorite and amphibolite schist gangue. The copper 
values were contained in the chalcopyrite and bonite. 

A 6 kg. charge of the ore, previously ground to 
40 mesh, was jigged to remove the coarse material; 
the products being heads, middlings and tails. 1.2 
Kg. of the jig tailings was given the following treat- 
ment. The charge was thoroughly mixed and wetted 
ina large percolating tube with about 700 ccs. of water; 
3000 ccs. of oil were then added and the whole was 
eently agitated for 20 minutes. fter standing for 
several minutes the mineral laden oil was floated off, 
warmed, run through the separator and parted as 
previously explained. <A careful assay of the different 
products shows the following very satisfactory results: 


Cu. Yo 
Weight. Tae Content. Extrac. 
LONG) bad eerie te 6000 gmis 273 163.8 gms 
peg © GOR renters 575 gms 4.88 28.05 gms 16.7 
Gancn NIG Siete 2. aves 800 gms 4.66 37.25 2mS BONS 
pelt alice oye teeter 4625 gms ZNSE. 101.28 gms 60.8 
OH (GOvNe ecco 175 gms 13.05 22.83 zms es 


COW, WAS cee teeseretes 1025 gms a28 2.35 gms 


From the above table it is readily seen that over 60% 
of the copper content lies in the jig tailings, and of 
this 90% can be extracted by the oil concentration 
method, with a ratio of concentration of 7:1. 

Summarizing the above facts it 1s seen that by 
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means of the oil concentration method a total (i. e. 
including jig heads and middlings, and oil concen- 
trates) of 94.2% of the copper in the raw products 
is recovered, and the bulk of the material containing 
this copper is but 25.8% of the original ore charge 
taken. 


COUDMOMES: 


1. Auriferous Black Sands—Before treating a 
sample of the auriferous sand, separate samples of the 
black sand and of free gold were tested to determine 
the relative affinity of the oil for each. 

(a) Magnetic black sands from Cape Mendocino, 
consisting of magnetite with some quartz and pyrite, 
were run through a magnetic separator to separate 
out the magnetite. The latter was treated with oil 
and, contrary to expectations, the oil, when cold, 
united readily with the black sand, but dropped it 
on being warmed. Black sands from Nevada County 
Hydraulic Mines were treated in the same way, but 
in this case the black sand showed very little affinity 
for the oil. 

(b) <A sample of very fine flour gold from [lon- 
dyke undercurrents was next treated. When cold 
and vicous the oil took up the gold very readily, but 
on being warmed dropped most of it, just as in the 
case of the Mendocino black sands. 

A sample of rusty flake gold obtained from the 
Nevada county black sands by panning was next 
tested with water and oil as above. The oil showed 
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very little affinity for the gold in this condition, and 
the few flakes that were picked up soon dropped. In 
order to brighten the flakes and remove the rust, a 
dilute solution of sulphuric acid was used in place 
of water, but again the gold was only partly taken 
up by the oil. A dilute solution of potassium cyanide 
was next tried on a fresh sample of the gold flakes, 
but no improvement was noticed. The flakes were 
next lightly coated with mercury and in this con- 
dition they were readily taken up by the oil. 

(c) A test was made upon mercury to see how 
the oil would act upon it. When in the condition 
of coarse globules, the mercury was not taken up 
by the oil. Upon violent agitation, however, the mer- 
cury floured, and in this condition was readily picked 
up by the oil. The tendency toward overloading the 
oil was strong on account of the high specific gravity 
of the mercury, and much oil had to be used. 

2. Quartz Gold Ores.—(a) A representative sam- 
ple of unoxidized mother lode ore was obtained from 
Tuolumne county. About 75% of the values were 
in the suphurets, as shown by amalgamation and con- 
centration at the mine. The ore, crushed to 40. 
mesh, was treated in a %9% sulphuric acid solution, 
in the ratio of 1000 ccs. of oil per kilo of ore. Owing 
to lack of facilities at the mine, where these tests 
were made, the concentrates could not be separated 
from the oil, hence the extraction was determined 
by the method of difference. 
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Mereroriainal Ore assayed GoOld...............0----o-cc-scse-ccseeesseceenee: $2.26 per ton 
MPM NITES AGSAV EC ooo. oc... 2c.eesiesaeseccanceenes-teecnencossseeseecesacsensens .3l per ton 
Oe ESET ee ne Ree 7 Re 1.95 per ton 


or $6.28% of original assay value of ore. This compares favorably. 
with the total average extraction of 80% to 90% obtained bv 
amalgaination and concentration at the mine. 


(b) Two samples of ore were received from a 
mine near Folsom, Cal. The ore consisted of quartz 
with a small percentage of pyrite and chalcopyrite 
and some free gold. The sulphurets were badly 
oxidized. The treatment and results obtained are 


shown in the table following: 


MPOLSOM ORE. 


Vol. Oil. Wt. ees Weill —— % a 
Mesh. Wt. Ore. ec. Conc. Ore. Conc. Tails. Extrac. 


30 500 gm 500 24 $21.50 $105.80 $11.57 23.6 
30 509 gm 500 58 Z2leo0 151.36 8.46 81.7 
50 500 gm 500 S20 ZleSd 157.00 7.86 76.6 
50 500 gm 500 48.5 21730 185.08 SaVe 83.7 
30 1000 gm 1000 AMS) 39.50 527000) 17.45 27.4 
60 10) gm 100 10 31.50 240.00 12.00 60.7 
80 100 gm 100 1 39.50 255.00 9.40 aio 


No. of treatments in each case, 3. 

Solution used in Nos. 1, 3, 5, 6, 7, was water; in Nos. 2 and 
4 it was 1% H2SQ,. 

Weight tails=weight ore—weight concentrates. 


(c) A sample of gold ore from Tuolumne County, 
Cal., containing quartz, molybdenite, pyrite and some 
telluride and free gold was treated. The presence 
of molybdenite made amalgamation very difficult. The 
sample, crushed to 30 mesh and treated in water with 
oil, gave the following extraction: 


Ore Val. Wet. Val. Wt. Val. Ratio % 
Wt. Ore. Cone, Conc. Tails. Tails. Conc. Ex. 


46 gm $32.70 4.1 $140.26 41.2 $16.40 9.4:1 S32 
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Silver Ores—A small test was made on a sample 
of Ruby silver ore from Tonopah. The silver values 


consisted of proustite, pyrargyrite and some horn silver. 


iiheconeinalWore assayed goldiiieee.........<c-.nieees $162.25 
Si) SS Si et 0 Ag leet aS ee 259.82 
$ 422.07 

The sample was concentrated in a 20% NaCl solu- 
tion yielding tails which assayed gold... 36.17 
Sh UN (C8 C2 sae tle co RR 73.12 
$ 109.29 
Wine @ill Comecnimincs assenveqdl Goll eo $ 547.75 
SS lll pce agen eet ese eae ce Cee Nena We 1092.25 


$1640.00 per ton 


Although the tailings were high, yet 80% of the 
gold and 75% of the silver was extracted. Further 
investigation would probably show an improvement 
over these results. 


RESUME. 


As a conclusion to the above experiments the fol- 
lowing suggestions and inferences are appended: 

l. As Regards the Wetted Pulp—As far as could 
be determined particles with either metallic or non- 
metallic surfaces when in the dry state, alike adhere 
to the oil. Furthermore, there is no affinity of oil 
for water as is shown by the fact that an oiled 
surface cannot be wetted. Hence if a metallic par- 
ticle be thoroughly wetted, a water surface and not 
a metallic surface 1s Vexposed” to ihemol and ine 
former, as before stated, has no affinity for the oil. 
It is evident then that the water film must first be 
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displaced before the oil and mineral can come in 
corftact with each other. This displacement is hardly 
probable if the water film is in intimate contact with 
the particle, and it seems more probable that the 
differentiation is ‘due to the fact that non-metallic 
fieces are, and metallic surfaces are not actually 
metted. If this be the case, a careful study of the 
relative wetting of different surfaces would be an 
important line of investigation. 

2. the ratio of the exposed surface to the weight 
of the particle should he as large as possible, because 
the tctal adhesive force is increased with an increase 
of the surface exposed to contact with the oil. This 
condition is best realized when the mineral breaks 
up into thin flakes. It is evident from this that a 
knowledge of the fissile character of the minerals 
in question is important. 

3. One fundamental difficulty involved in this pro- 
ess is that it undertakes to concentrate and float a 
heavy metallic mineral, and sink the lighter gangue 
minerals, but this point is not necessarily fatal to 
the process. It is evident, however, that the heavier 
the ganeue and the lighter and more fissile the 
Metaliic minerals, the better the ore is adapted to this 
method of concentration. This is a direct reversal 
of the ideal conditions for jig or vanner concentration. 

4. Another characteristic of the process is the fact 
that the ratio of concentration is usually small, due 
to the large amount cf gangue occluded by the oil 
and carried into the concentrates. This difficulty 
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is increased by sliming the yangue minerals. — Sliming 
of the metallic minerals is no disadvantage. 

Foam Effect—The foam effect is produced by a 
violent agitation, especially in acid or salt solutions. 
This throws the oil into a froth, which is heavily 
charged with air or gases. This gas of course gives 
a greatly increased buoyant force. The oil in this 
condition assumes a certain load of mineral and holds 
it in a very stable condition. The charge does not 
settle and overload on standing as igythe case of the 
lake effect. The foam effect is best adapted for 
light, flaky minerals, such as molybdenite. 

The work above outlined suggests many lines of 
further investigation, and as these come to be worked 
out, the process will become more valuable and of 
more general application. 


Filed May 18, 1917. 
GEO. W. SPROULE, Clerk. 
By Il. H. WALKER, Deputy. 
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UNITED STATES PATENT OFFICE, 


FRANK P. STEBBINS, OF DETROIT, MICHIGAN. 


CHURN. 


SPECIFICATION forming part of Letters Patent No. 266,219, dated October 17, 188.) 
Application filed May 13, 1882. (No model.) 


To all whom it may concern: : 

Beit known that I, FRANK P. STEBBINS, & 
citizen of the United States, and a resident of 
Detroit, in the county of Wayne and State of 
Michigan, bave invented a new and valuable 


Improvemeut in Churns; and I dohereby de- 


clare that the following isa full, clear, and ex- 
act description of the construction and opera- 
tion of the same, reference being had to the 
annexed drawings, making a part of this speci- 
fication, and to the letters and figures of ref: 
erence marked thereon. 

-¥igure 1 of the drawings is a representation 
of = vertical sectional view of my churn and 
freezer. ‘Fig. 2 is aside view of thé same, and 
Figs. 3, 4, 5, and 6 are detail views. 

This inveation has relation to churns and 
crear -freezers; and it consistsin the construc- 
tion 2nd novel arrangement of the studded 
catches for the lid-sections, the separable arm 
or support for the drive-wheel, and its double 
bearing for the upper ends of thedasher-stems, 
the plate-sections for the lid-sections, and the 
socket-and-tongue connection with which they 
are provided, all ‘as hereinafter set forth. 

In the accompanying drawings, the letter A 
designates the case, which is of ordinary up- 
right form, baVing a circular area in horizon- 
talsection. . - re aka 
B B indicate the cover-sections, each being 
semicircular and marginally rabbeted at a to 
form a lip, b, which fits within the mouth of 
the case, and a marginal rim-flange, c, which 
projects outward over the edge of tho’case. 

C C represent the dashers, which are made 
in loop form, being cast of metal. Thelower 
end of each loop-dasber is formed with a sup- 
porting-stein, d, which works in a pivot-bear- 
ing, e, at the bottom of the case. The upper 
end of each loop-dasher is formed with a ver- 
tical stem, g, which extends upward through 
a bearing at the joint of thecover-sections, and 
is provided with a pinion, h, as indicated in 
the drawings. The pinion is secured on the 
stem by means of a spline, %, which is caston 
the stem, so that, while it is fast thereto for all 
purposes of communicatiug rotary motion, it 
can be easily and quickly removed. Each stem, 
is cast with ashoulder, U, below the spline, on 
which the pinion rests. The side bars, m, of 
each loop-dasher are cast with oblique longi- 


RR eR a a 


‘dle of the drive-wheel with the other. 


¥ 


tudinal fanges f on their onter edges,” 
flanges being turned in opposite directior 
the side bars; so that the V-form channe 
which lie between the flanges and the 
bars, will fage or open in opposite direct 
as shown g¢The object of these channels 
aerate-the milk or cream as the loops 
turned. Thestemsof these dashers aro pl 
sufficiently close together to allow each 
in its rotary movement, to intersect the 
of the other without interference. 

D D’ represent the semicircular ptate 
tions, which are respectively secared tc 
upper surfaces of the cover-sections at 
middle and adjacent portions, so as tof 
when closed together, an iron beariag ? 
ig concentric with the periphery of thac 
The plate D’ is formed with 2 lug at its’ 
carrying @ projection, p, which extends a 
the joint of the meeting edges of the twi 
tions, and is enlarged at its outer end, a3 
cated at p’, forming a coupling-tongne t 
gage a slotted socket-recess, 7, of corres} 
ing foro), which is madein a large lag, U’ 
on the top of the other plate-section, D. 
log U is also formed with a square soch 
extendipg downward into its upper poi 
which is designed to receive the squared t 
of the double bearing-arm E. Apin, %, 
ing through registering - perforations ii 
socket ¢ and ,tang ¢, serves to secure thé 
in its seat in such a manner that, whill 
pertectly sdctre; it can be easily removed. 
arm E is formed with two lateral bearing 
in which thé apper ends or journals ¢ 
stems g of the-dashers are seated, and 
an upward and lateral exteusion, F, car 
a transverse bearing, vw, for the driving 
wheel G, which engages a bevel-pinion, 
the stem g, over which the laterally-p 
bearing wis situated, as indicated in the 
ings. 

K represents ‘a transverse handleont 
tension F, in rear of the bearivg 2, wh 
designed to enable the operator to steat 
machine with one hand while turningtk 


construction is designed to form a stro! 
compact support for the gearing and d 
stems, whereby the driving méchanism1s 
tained in proper position when tbe cov’ 


in place and duly connected by the 
and socket of their iron plates, and 
Fis fastened in its seat, and it per- 
ready removal of the driving mech- 
when the case‘is to beopened. In this 
n the pin vw is drawn ont of the socket 
earm E, with the drive-wheel, islifted 
id socket. The pinions can then bere- 
efrom the dasher-stems, if necessary. 
a (der to secure the cover firmly to thé 
e-wil, the latter is provided with the edge- 
kd, which are fastened by studs or rivets 
" wall, and, projecting by their heads 
vohe same, serve toengage therim-flanges 
t], cover-sections, one of which is formed 
edga-notch,n, to facilitate the engage- 


g described -this invention,, what I 


, se cover-plates D D’, having a tongue- 
ket connection, and a separable arm, 
e drive-wiieel, carrying a double bear- 
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ing for the upper ends of the stems of the 
dashers, substantially as specified. 

2. The cover-sections having the plate-sec- 
tions D D’, connected by tongue p‘ and socket 
r, and the edge.hooks L of the wall engagir.. 
the rim-flanges ¢ of the cover-sections, s. - 
stantially as specified. 

3. The combination, with the dashes C, 
having the splined and shouldered s‘ - as g, 
and their pinions  H and the drive-wheel G, 
of the cover-sectious B, plate-sections D D’, 
theirsocket-and-tongue connection, the socket 
$, pin v,and removable arm E, haviug the 
lateral bearings 2, and the extension IF, sub- 
stantially as specified. 

In testintony that I claim the above I have 
hereunto subscribed my name in the presence 
of two witnesses. 


FRANK PIBRCE STEBBINS. 


Witnesses : 
Louis F. GUENTHER, 
ADAM E. BLOODE. 


Wee Clerk, 
Deputy. 
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To all whonr it may concern: 

Be it known that I, Samurn'J. SULLIVAN, 
2 citizen of the United States, residing at La- 
mar, in the county of Barton and Stateof Mis- 


Improvements in Churns, of which the follow- 
ing i8 a. specification, reference being had 
therein to the accompanying drawings. 

My invention relates to improvements in 
churns, the objeet of which is to provide an 
easy, convenient, and rapid means of churn- 
ing audobtaining butter from cream, and also 
to provide a churn that is easily cleaned, and 
one simple in its construction and operation, 
and adapted to boused inearthen or other ves- 
sels. I attain these objects by means of the 
device illustrated in the accompanying draw- 
ings, forming a part of this specification, in 


*which— 


HFigovre I is a view in elevation showing the 
entire Gevicco, a part of the vessel being, re- 
moved. ig. 2 is aview showing the parallel | 
dashors and adjustable support. 

Similar ictters of reference indicate corre- 
sponding parts in all the figures, 

Aisa vessel made of wood, tin, stone, earthen 
or other enitable material and of any conven- 
ient size and shape, preferably made of wood, 
eylindrieal in shape, and with snitable cars or 
handles, a a, for 1noving the churn. 

Bis a thick cover, preferably meade of wood 
with 2 groove or rabbet, d, to fit closely in the 
ton of the vessel A, the flange 8’ being pro- 
jectodover Gheedges. Thecover is made with 
a hole in the center, and it ig divided in two 
parts to facilitate its removal and the better 
to clean the dushers passing through it. 

b' is & lwukor latch, to hold the cover firmly 
{o its jiace, Whe latch or latches may be up- 
on ehner one of beth sides. 

In using an caithen vessel, I put @ strap or 
baud, 2, ground the top; to which the hooks 
are attached. On wood or raetal vessels T use 
an attachinent, A’, consisting of a piece, a’, 


5 firmly attached to the cover and extending 


over the tlange, thence down, forming a fork, 
a, which passes on cach side of a bolt, a‘, the 
said bolt being firmly attached to or through 


_ thevessel, and having a nut, a°, with a thumb- 


piece for tightening the same, and thus firmi 
holding the supporting part of the cover t 
its position. 

b‘ isa button toswing across the place whe 
the cover divides. 

b’ is a knob used in raising one part of th 
cover. 

Cis asupport having two spreading braces 
ec, both attached to one and the same parto 
the cover by foot-pieces¢ c’,and anupper por 
tion made with holes ¢’ ¢, in which are placet 
thumb-screws or set-screws c’ ¢, to firmly hols 
and adjust the dashers. 

The dashers F F are constructed and oper 
ated somewhat similar to the common egg 
beater, which I change and modify for use 1) 
connection with the novel devices above ex 
plained, for the objects hereinafter inore full} 
set. forth. 

The dashérs are constructed and placed ii 
the vessel as follows: A strong metallic rod 
D, is bent each side of and near the middle 
so as to form two right angles, dd, for bear 
ingsforthedashers. .Theends are then turnet 
upward and inward until they forin nearly: 
complete cirele, and at points d' d’, opposite t 
the points d d, the ends are bent vertically ant 
parallel until they reach up through thecove 
and terminate in a handle, E. ‘The dasher 
are made of thin perforated metal, and ben 
in similar form as the rod D, and have thei 
upper ends attached in pinionsG G. Holes, 
are made in the middle of the lower part ¢ 
‘each dasher, through which one end of th 
supporting-rod D passes until the bearings ¢ 
the dashers are formed atd d. The pinions ( 
G have bearings on the upper part of the ro 
D, and are operated by a gear-wheel, H. Th 
gear-wheel has bearingson an arm of the hal 
dle FB, and operates directly upon one of th 
_pinion-wheels which operates upon the othe: 
‘Thus geared, the dashers turn in opposite d 
rections, and the circular part of each dashe 
being constructed so as nearly to fill the d 
ameter of the vessel in which it is to be usec 
and to intersect each others tracks without i 
terference, I make the parallel parts of eae 
dasher close together, so that the air issuck¢ 
down between them by the rapid rotary me 


‘the circular part and thus the entire 
aisaerated. This processof distributing 
ough the cream is assisted by the per- 
ns d’, by which I have obtained butter 
minutes, and herein is one of the great 
tages of my-invention. In the handle 
I}ake holes eee for attaching it to thesup- 
rif, the rod D being attached to the han- 
, When the handle is raised, one-half of 
jdver and everything in the vessel may be 
aged, thus leaving it easy to wash the ves- 


t 


lash-ehorns, and herein is another ad- 
it;e of my invention. The ecirenlar part 
m dashers I place beneath the cream by 
ay of the thumb-screws on the sapport C, 
‘igenter the holes ¢ e, thus permitting the 


j 

‘aed dashers to be raised or lowered, as 
hers toenter the surface and thus pre- 
| splashing and throwing of the cream 

apage of the parallel and adjustable con- 
n of my invention. 


This permits the parallel parts of 
1 hurning, and herein is another great 


VV. ol 


ei WALKIE, 
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having holesor eleatsin the bottom to 
kit difficult to, clean as heretofore jn ro- 


a0 ay 


Having thus described the usc, construction, 
and operation of my invention, I aul uware 
that it is not new to provide a churn with ro- 
tary dashers, or to have such dashers per- 
forated, or tohavethelower parts made round- 
ing and propelled by gear-whecls. I do not, 
therefore, claim sueh construction broadly ; 
but 

What I elaim as new, and desire tosecure by 
Letters Patent, is— 

The combination of a vessel, A, severable 
eover B, slotted attachment A’, support C, se- 
cured to one side of the said cover, adjustable 
handle E, rod D, drive-wheel H, pinionsG G, 
and perforated rotary dashers F F, having eir- 
cular bottoms and rods placed parallel and 
elose together the better to agitate and force 
air into the cream, substantially as shown and 
described, for the purpose set forth. 
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In testimony whereof Iaffix my signature in 45! 


presence of two witnesses. 
SAMUEL J. SULLIVAN. 
Witnesses: 
JOSEPH S. McBRIDE, 
J. &. HROW. 
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Deonuty. 


Defendant's Exhibit No. 40. 


Die 


trofd@inenden Oele 


wre 


Sigen(haften, Bufammenfebung und Derdndernngen 
power 


Fabrifation der Gieniffe aus Senfelber gn Wuftridper 
mid fiir Budjoruder, geiare Darftcllung der Fabrifation ater 
Auftridy-, Budhdrud-, Stein und Kupferdrudfarben. 


Gin MSandbad 
tite 
Lad-, Girniff: und Farbenfabrifauten, Kanflente, Anftreider, 
Vadirer, Maler u. f. w., 
nad dem 
wneflen Stande dicjer Quduftriesweige, unter Bersung der hervorragendyta 
iterate und nad) eigenen vieljahrigen Exfahrnngen dargeftettt 


von 


Lonis Edger Andés, 


Yad: nud Kiraipe Fabrebout ra Bren 


re ee 


Mit 49 in den Text cingedrudten Hol, fladen 


Branunfdweigs, 
Drud und Verlag von Friedrid) Bieweg und Seta 
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icf erahon, Lites Bh cle as 
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fteht auf dem obezen Bove und _— suet durcjbehrte Vooen, odurd) welche 
c8 in bret SGifeifumaes yeitegt ft. Die uutere derjeloen fteht ourdy ein Farges 
fnicfirmig gebvogencs Noor mit vem Shite in Verbindung, wahrend die 
mittlere mit graetidy gepatverter Kole, Saxwmivolle, Gils u. dergl. acfiillt rtrd. 

Die obere oe bient git Anfammneli bes filtvirten eles und tft uit einen 
thio aim Ubsieren defjetEert sal hen. _ Fig. 5 zeigt die Cinvidjtung: . Gind die 
GC; fers init Malies md dex Wehalter mit Del gefitttt, fo Offaet man dte Popre; 
be8 Weler tritt mur in ben Oclochilter und num in denrfelbet in Folge feiner 

Schwere den unteren Gaum eta, wiihrend ta Vel durd) die cine Rohre in dad 
Gilier ficigt uo ture) den Hydvoftatifdjen Drud der in der anderen RShre ente 
haltenen Wafferfiule durch 028 Filter getvicben wird. Wenn fid) nad) fortgefester 
Urbeit in benz mutererr Resin ded Fillers etn fajleimiger Whfag aus dem Oele 
jammett, fo 1aGt ran biefen durd den Hahn ab. Wan het 8. (ouf diefe Weife 
in fener Gersalt, bad flare Del ‘cell vou dem Bodeujase | 3 ‘trenuen. = 

Gin anderes Verfagren ijt folgendes: . Man bringt dad gu. reinigende “Oeliin 
eing, einem Drehbutterfajje gleidjende Tonnes iw, deren’ Snneteiit fid) cine mit 
Gligeln verfehone Welle befindet, oie dure) eme Krvbel in Beegung gebvadht pind: 
Bu dem Oefe giekt man bas zweifade Volum retues Slugwafjer, Tithe ‘dent etwas 
RKochfaly anjg2tsit reurde, Recjdem die Tonne gefdyloffen worden, Sbringt 3 mai, nm die 
Mijdhang ete volle Stunde fang dure} Umbdrehen der Belle in Bewegung. 2. 2°30" 
fanefler diejed Umbdregen geldjieht, unt fo mefr wird fiir die Reinigung ded Seles 
gefougt. Man wffret num die Tonne und gieft das Ganze in seinen iibel Van 
beffen Seite cin Hahn in folder Hohe angebrad)t ift, dag dad nad) ceiniger, "Ruhe 
iiber 028 Baker tretende Del rein durd) denjelben abgelafjen | Werden ‘fann.: : Nad): 
dem: man 008 Oel nun 24 Stunden der Rube itberfajjen ‘Gat, “wird, bad Del ‘abe: 
gelafien und wieder in dte Lonne gebracht, unt mit ebenfoviel Baffer” “ald vorher 
abermalg burdcinander gefdjlagen gu werden.” Sn dent, in, dem Riibel, guviid ge: 
BlieSenen Waller findet man einen bedcutenden Vodenfag, der durd) | bait von dem 
Dele getvennten fogenannten Sdhleim gebiloct wordeu ift. “Sn nenerer * Beit fud)t 
man Sele gunt Bwede dex Girnifjabrifation aud) auf medjanifdjem BWege miiteljt 
Mafdinen gu Tetnigen; bei diefen wivd-da8 Del_in hejtige Bervegung verfest und 
mit der Luft in innige Peviihrung gebtadjt, damit fic) die Unreinigteiten Teid}ter 
augideiben und dem Dele, {djon, vor dent Kodjer: Eancrjtofj Zugefiifrt werde. 

Die von der Yctiengefefchafe fiir Mafchinenbart” “und Ciftninduftrie 3 zu Barel 
an der Sahde im Srofhergogtl unre , Sldenbiirg ys venerdings “gebaute$, ataract- 
mafdjine fcjeint dazu berufen, alle anderen “Mafdinen, weldje man bis, ,jebt. “gut 
rafderen Ueinigung de8 Delos verwendete, su verdvingen, und verdient diefethe 
Cingang in alle Firnig- und Yadjabrifen. dig. 6 (a. f. S.) 3eigt ‘einen 1 Bertifat: 
init burd) die Mafdjine’ Das zu ceinigende Oef wird bis su einer “Darfe 
in da8 eijerne epfindrifche Hag gegeben. Bein Dreger “ant - ‘Sdvungrdde 
S wird der Sliigel FU in vafdje Unidrehitng verfegt; das Del fteigt ut” Folge 
der Wirung dev Centrijugattraft an den Weaiuden des Gaffes in. die “ile, 
wird durd) die Rlappen AGH und einen dariiber fiegenden Hing: abgebentt 7 nud 
ftiirgt in der Mitte sufanimten; bad Del madjt’ alfo emen Kereielang, 7nd 
iDdhrend diefes Kreislanfes findet cin fo intenfivcs Wtifefen my eine fo heftiac 
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Leinol. 
Beiweguyg und dabet cine fo innige Beriihrung mit dev atniofpharifdjen Luft ftatt, 
wie es durd feine andere Mafdjine und auf feine andere Weife erreidyt werden 
fann. Deshalb cignet fid) dic Mafdjine aud) fo {chr gut yur Reinigung de8 Octes 
ig. 6. 


Sa : i 


i lla 
Mini 


QQ 


SEV’ 


RKataractmajdine gur Celreinigung. 


und fann augerdem and) nod) gum Mifden von Firnig oder Lak mit Farben be 
nugt werden. 

Die genannte Actiengefelfdjaft baut die Rataractmafdjinen von 20 bis 
400 Liter Snfalt, und foftet eine foldje von 100 bis 125 Liter Inhalt mit cifer 
nem §aB und roticendem Dedel fammt grogem Sehwungrade fitr Handbetvicd 
250 Warf D. Rw. ab Varel. Grifere Mafdjinen werden nur fiir Kraftbetried 
mit Riemenfdjeiben geliefert. 

Gin groger Theil des im Handel vorfommenden Leinsles wird mit Sdywefel 
faure gereinigt und fennt nan verfdjiedene Berfahkungsweifen. 


Filed May 18, 1917. GEO. W. SPROULE. Clerk. 
By H. H. WALKER, Deputy. 
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(Title Page, “AGRICOLA DE RE METALLICA" (Hoover Translation) 
is as folleows:} 


GEORGIUS AGRICOLA 
E RE METALLICA 


Translated from the First Latin Edition of 15656, 
with 
Biographical introduction, Annotaticns gna Appendices 
the Development of Mining HRethods, Metallurgical 
Processes, Geology, Minsralogy & Mining Law 
from the gariiest times to the 1éth Century, 


alll 


by 
HERBFRD CLARK HOOVER 
AeB.Stanford University, Wember American Institute of Uining 
Englusers, Mining and Metallurgical Society of Amerioa, 
Sociste des Ingenieurs Civils de France, American wt 


Institute of Civil Engineers, Fellow Reyal Geographioal 
Society, etc. etc. 


ana 
LOU HENRY HOOVER 
A.B.Stanford University, Member American Aeseoiation for the 


Advancement of Science, The National Geographical Sccie 
Royal Scottish Geographical Society, etc. eto, a 


Published for the Translators by 
THE MINING MAGAZINE 
Salisbury House, London £.C. 


1912. 


Filed Mav if. (2.7. GEO. W. SPROUR EMA 
By H. H. WALKER, Depu 
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E—OPENING PASSING THROUGH THE CENTRE. F—LowER MILLSTONE. G—Its 
POUND DEPRESSION. H—Its ouTLeT. I—IRON AXLE. K—ITS CROSSPIECE. L—BEAmM. 
M—Drum oF RUNDLES ON THE IRON AXLE. N—TOOTHED DRUM OF MAIN AXLE. O—TuBs. 
P—TRE SMALL PLANKS. Q—-SMALL UPRIGHT AXLES. R—ENLARGED PART OF ONE. 
S—THEIR PADDLES. T—THEIR DRUMS WHICH ARE MADE OF RUNDLES. V—SMALE 
KORIZONTAL AXLE SET INTO THE END OF THE MAIN AXLE. X—ITS TOOTHED DRUMS. 
Y—TrRREE siuices. Z—THE!IR SMALL AXLES. AA—SPOKES, BB--PADDLES. 
eet z wa EE LSAS AOE OE PSE KTS SPALL RE ORL — 


5065 


5068 Minerals Separation, Limited, et al., vs. 


Defendant's Exhibit No. 52. 


Clerk. 


Filed May 18, 1917. GEO. \W. SPROULE. 
By Hl. If. WALKER. Deputy. 
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Defendant’s Exhibit No. 53. 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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Defendant’s Exhibit No. 54. 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER. Deputy 
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Defendant’s Exhibit No. 55. 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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Defendant’s Exhibit No. 56. 


Filed May 18, 1917. GEO. W. SPROULE; 
By H. H. WALKER, Da 
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Defendant’s Exhibit No. 57. 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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Defendant’s Exhibit No. 58. 


Filed May 18, 1917. GEO. W. SPROULE. Cler | 
By I]. H. WALKER. Dep 
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Defendant's Exhibit No. 59. 


Tiled Nay 18, 1917. GEO. W. SPROULE. Clerk. 
| By HW. H. WALKER. Deputy. 
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SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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Filed May 18, 1917. 
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Filed May 18, 1917, 


By H. H. WALKER, Deputy. 
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Filed May 18, 1917. GEO. W. SPROULE. Clerk. 
By H. H. WALKER, Deputy. 
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By H. H. WALKER. Deputy. 
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By H. H. WALKER, Deputy. 
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Filed May 18, 1917. GEO. W. SPROULE, Cler 
By H. H. WALKER, Dept 
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Defendant’s Exhibit No. 67. 


Pied May 18,1917. GEO, W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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Defendant's Exhibit No. 68. 
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Defendant’s Exhibit No. 69. 
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By H. H. WALKER, Deputy. 
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Defendant's Exhibit No. 70. 


Filed May 18, 1917 GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy: 
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By H. H. WALKER, Deputy. 
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Defendant's Exhibit No. 72. 
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By H. H. WALKER. Deputy. 
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Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER. Deputy. 


= 


9090 Winerals Separation, Limited. e! Ee 


Defendant’s Exhibit No. 74, 


Filed MayMSeisi7, Gro. we SPROULE, Clerk. 
By Ho HOV ere Deputy. 
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Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H, WALKER. Deputy. 
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Filed May 18, 1917. GEO. W. SPROULE, Clerk. 


By H. H. WALKER, Deputyy 
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Defendant’s Exhibit No. 77. 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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Filed May 18, 1917. GEO. W. SPROULE, Clers 
By H. H. WALKER, Deputy 
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Filed May 18, 1917. GEO. W. SPROULE. Clerk. 
By H. H. WALKER, Deputy. 
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Defendant’s Exhibit No. 80. 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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Defendant’s Exhibit No. 81. 


Piled May IS, 191/. GEO, W. SPROULE, Clerk. 
byelietls VALK BR Deputy. 


5098 Minerals Separation, Limited, et al., vs. 4 


Defendant’s Exhibit No. | 82. 


Filed May 18, 1917. GEO. W. SPROULE, Clem 
By H. H. WALKER, Deputy. 
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Defendant’s Exhibit No. 83. 
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GEO. W. SPROULE, Clerk. 


Filed May 18, 1917. 


By H. H. WALKER, Deputy. 
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Filed May 18, 1917. GEO. W. SPROULE., Clerk. 
By H. H. WALKER, Deputy. 
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Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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By H. H. WALKER, Deputy. 
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By H. H. WALKER, Deputy. 
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Filed May 18, 1917. GEO. W. SPROUI E. Clem@ 
By H. H. WALKER. Deputy 
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Defendant’s Exhibit No. 95. 
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Filed May 18, 1917. GEO. W. SPROULE, Clerk 
By H. H. WALKER. Dept 
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GEO. W. SPROULE. Clerk. 
By H. H. WALKER, Deputy. 
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Defendant’s Exhibit No. 99. 
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Defendant’s Exhibit No. 100. 
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Defendant’s Exhibit No. 102. 


Filed May 18, 19 GEO. W. SPROULE. Clenm@ 
By H. H. WALKER, Deputy 
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Filed May 18, 1917. 4’ WV SPROULE, Glera 
By H. H. WALKER, Deputy. 
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Defendant’s Exhibit No. 105. 


Fited May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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Defendant’s Exhibit No. 106. 


GEO. W. SPROULE. Clen 
By H. H. WALKER, Deputy. 
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Defendant’s Exhibit No. 107. 
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Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy 
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: By H. H. WALKER. Deputy. 
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By H. H. WALKER, Deputy. 
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Defendant’s Exhibit No. 114. 
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By H. H. WALKER. Deputy. 
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5172 a 
Defendant's E 
RAY CONSOLIDATE 
Hayder 
COMPARATIVE RESULTS OBTAINED ON AIR MACHINE 
MORE THAN 1% OF OIL PER TON AND AI 
$ SAME OIL MIXTU 
: Original 
Product Kind Lbs. Oil 
DATE Treated of Oil Per Ton 
Mar. 30, 3l-and Aptil. [ic.ccc ee Retreating Plant Feed 90% Fuel and 10% Barrett No. 4 22.24 
April 3d, 4th. amd Sthicciscc ce eee Retreating 90% Fuel and 10% Barrett No. 4 11.27 
Mar: 30th, Sist and Agri Vsti .ce ere Slime Vanner Tailing Straight Coal Tar 22.41 
Apes Sdj. 4th arid Sth acces. ccccageeeerer cee eae cee coer Slime Vanner Tailing Straight Coal Tar 11.20 
* RESULTS OBTAINED WHEN ELIMINA1 
Apty JOH cn c.ccccccccsseccsdieticcs ncoctsne 2: See ee Retreating Plant Feed Straight Barrett No. 4 2.39 
Apes Sth. csaccccccestic te seescarssee oe es ee ere ee Retreating Plant Feed Straight Barrett No. 4 1.31 
F< 5) mn 9 1 ee OE OA en renremremineeeaiarneiece Slime Vanner Tailing Straight Barrett No. 4 2.07 
Apr. 8th csc niiei a ee eee Slime Vanner Tailing Straight Barrett No. 4 1.13 


NOTE—The oils used on retreating machine were as indicated above. The only variation from oil mixtures indicated was an o: 

This pine was never used continuously and was of so minnte a quantity that the operator failed to record same. This practice, 1 
NOTE 2— 

‘Pine oil is never used in this manner on machines treating our flotation slime feed. 

When using straight Barrett No. 4, the bubble is brittle and somewhat delicate and has a tendency to burst when coming to the 
carrying oil, but the latter characteristic is not sufficient to strengthen the bubble enough to carry the larger mineral particles, espe 

When using mixtures of Barrett No. 4 and Fuel Oil, the latter has the faculty of strengthening the creosote bubble sufficient 
Hayden, Ariz., Apr. 9th, 1917. 
Copied Butte Apr. 23d. 


wh 
qi 


SO % OF 1% OIL PER TON, USING THE 
RE THROUGHOUT. 


Pounds Oil 


HEADING CONCENTRATE Indi- per Ton 
ee Tails cated Heads 
Assay Assay Assay Extrac- ; Incl. 
Tonnage oy Cu. Tonnage % Cu. % Cu. tion % % Solids Cir. L. 
—  ———————————————————n——— aay eee eee = ————— _ - = 
: 1125 6.14 309 21,48 .326 96.14 
1133 6.24 321 21.28 .290 96.67 / 
795 .687 33 7.75 375 47.63 24.19 22.83 
772 .660 22 10.64 .366 46.15 25.81 10.95 3.95 445 


ING FUEL OIL FROM OIL MIXTURES 


344 6.30 63 29.56 1.083 85.95 20.47 
356 6.20 - 354 34.16 125 82.89 20.35 
245 .676 4 12.56 456 33.00 26.63 
273 .720 3 18.13 543 2ano9 27.81 


:casional addition of a small amount of pine oil when an unusual amount of coarse feed entered the machine. 
1owecver, was maintained throughout entire tests regardless of amount of original oil mixture added at head of machine. 


surface, thus causing the coarse mineral particles to drop. This oil is a very good frothing agent and also acts somewhat as a 
tially when acting in feeds carrying large percentages of mineral. 
to carry mineral particles which would ordinarily drop if using straight Barrett No. 4. 
(Signed) E. W. ENGLEMANN 
Flotation Foreman 
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Butte & Superior Mining Company. 


Defendanit’s Exhibit No. 147. 
(Page One) 


THE K & K FLOTATION MACHINE 


——= IJBISIGO) SIMO IteR 31 —— 


U. S. PATENTS 1174.739 


OTHERS PENDING 


Foreign Patents Applied for. 


SOUTHWESTERN ENGINEERING CO., 
Consulting Mining, Metallurgical, Mechanical 


and Electrical Engineers. 


523-524 Wesley Roberts Building, 
LOS ANGELES, CALIFORNIA. 


Mine Examination 

Ore Treatment Problems 

Ore Testing Laboratory 
Concentration and Flotation “Tests 


5180 = Ainerals Separation, Linuted, et al., vs. 


Defendant s Exinbit No. 157. 


(Page Two) 


D. D. BISBEE Elect., & Mech., Engineer 
L. U. Penhoel, Mining Engineer 
Max Kraut, Metallurgical Engineer 


(Page Three) 
DESCRIPTION. 


The Machine consists essentially of a long, hollow, cylindrical 
drum, mounted on a horizontal shaft. This drum is provided with a 
series of longitudinal air slots and a larger number of longitudinal 
riffles running the entire length of the drum. The drum is rotated 
rapidly inside of a close fitting casing and the whole enclosed in a 
suitable housing as shown in the accompanying illustration. A dis- 
charge lip placed tangentially to the periphery of the drum provides 
for taking the pulp into the frothing box and a controllable intake 
passage at the bottom of the frothing box provides for returning the 
pulp to the aeration chamber for retreatment. 


OPERATION. 


The machine is very simple, having automatic tailings discharge 
and [evel control. One man can take care of any number of machines. 


ADAPTABILITY 


Machine can be run in the ordinary flow sheet in flotation work, 
or else can be run as an independent unit adding the oil directly to the 
machine. 


LABOR AND CARE. 


The machine is self regulating and requires no attention outside 
of keeping the bearings oiled properly. 


wb & lk 


Butte & Superior Mining Company. 5181 


Defendant’s Exhibit No. 157. 


(Page Four) 
SOME SUPERIOR PCINTS. 


Large capacity in a comparatively smal! floor space. 

Little head room required. 

Simplicity of construction. 

Automatic control of machine, requiring little or no attention. 
Low power consumption, due to the fact that churning and agita- 


tion are avoided, and air taken in at atmospheric pressure by 
suction. 


Only wearing parts are riffles, which when worn out can be 
readily replaced. 


Sands do not interfere with working of machine. 

Settling of sands in frothing box and choking of machine is 
impossible. 

With some ores machine can be operated as an independent unit, 
the oil being fed directly into machine. 

Machine has no stuffing boxes and therefore no friction losses 
except in bearings. 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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Flotation 
Machine Feed 


(Ore to Flot. 


Flot. Plant plus 

Plant Feed Circulating 

Middling 

Ore to Treated in 

Flot. Plant Flotation Flot. Concts. 
Dry Per Cent Per Cent > Dey Per Cent 
PERIOD Tons Zinc Zine Tons Zinc 
. 1913 
NSE GRBLEUC LCS) epee ee 47,555 16.43 11,089 45.76 c 
CUGMOUAGCET eee eee 49,698 15.28 13,811 46.09 3.( 
SRG) CISGNRUSE ayy eeeee 72,935 15.42 19,871 48.19 28 
AGGHIATECT c.cinccenscsccsenss 85,939 14.05 20,836 49.63 ag 
WEQRUP cise een ne 256,127 15.14 65,607 47.80 4( 
A) gy ee eeeereeee nee rere, 287,247 14.14 64,420 53.03 os 
|S) eee ner eee 471,478 13.66 107,348 54.82 17 
1916 
ORG me Uante tess ee 126,417 12.89 28,882 53.92 EC 
Oe gg ae ene 583,937 13.36 133,785 53.83 a 
Dec. 22, 1916- 

eine, 7G 7 ee 23,901 12.64 Diec2 SIEZZ 14 
ABARAT Gc accennsercccecnncseenss 14,651 12.87 2,680 48.22 4.) 
Jing. 11¢/42 er 19,158 13.48 4,587 47.68 gl 
Jam. S0-Feb. 3....-2...0:..-0 8,863 12.36 2,211 49.06 1.€ 
Wie  FaFOD, G...c.cc.ccccnccese 47,852 12.99 10,546 48.45 ad, 
FO. 4228) ......-0:.-cs--coseseen 36,262 13.29 20.25 8,556 46.69 is 
lees lleZA0) Saar 30,231 12.72 22.70 7,194 47.50 ~ ES 
DWT. 21-3) ...s.ccecseecececesee 17,142 1250: 29.18 3,651 47.40 2.8 
Ace, 0 ES | eeeeencnserten ee eee 24,298 13.09 22.42 5,852 46.32 Z3 


Filed May 12, 917. GEO. W  SPROULE. Clerk. 
By H. H. WALKER. Deputy. 
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OIL—AMOUNT AND ANALYSIS 


Pounds Oil 
Per Ton 
Per Cent Contained 
Oil in Ore in Ore 


Per Ton Ore and Cireu- = & Circu- < eu Bem 
a Acid to Flotation lating Mid- lating Mid G2 Fe 
R: ———___—_ _ —___—_—__ dling dling Lao LAs 
- Pounds Pounds Per Cent Treatedin Treated LOO oOS 
e! Per Ton Added Added Flotation in Flot. a 


82.86 10.29 20.07 1.00 1.27 25.40 1.86 0.55 
88.87 9.81 21.30 1.06 1.50 30.00 eco 0.69 
80.46 10.15 22.86 1.14 1.56 31.20 2.45 0.71 
85.21 9.98 Zyl ile Ee) 1.34 26.80 2.09 0.70 


No. 159. | 


VNING COMPANY 
JANUARY, 1917 


OIL—AMOUNTS AND ANALYSIS 


Flot. Zinc Per Ton Ore 
Recovery to Flotation 
oe Pounds Oil 


er Ton 
Per Cent) Contained 
OilingCir- in Ore & 
culating Circulating Per Cent Per Cent Oil 


Middling Middling Oil in Oilin Used 
Pounds Per Cent Treatedin Treatedin Flotation Flotation 


. pparent Estimated Added Added Flotation Flotation Conc. Tailing No. 


WONAMBWNH 


84.96 12.46 0.623 1.32 26.40 1.09 1.49 
84.58 13.83 0.697 2.43 48.60 1.63 1.16 10 
87.75 16.68 0.834 ee 34.40 1.77 1.20 11 
: 91.73 13.10 0.655 1.34 26.80 1.87 1.09 V2 
92.32 87.73 9.98 0.499 1.30 26.00 Ze 1.10 135 
92.51 88.87 15.45 0.773 1.62 32.40 1.90 1.16 14 
85.31 83.11 13:29 0.914 eas 25.80 0.91 1.57 14 
83.25 80.93 16.58 0.829 2.96 51.20 3.26 ashe) 15 
74.58 7163, 18.32 0.916 1.89 37.80 2.43 179 16 
65.45 59.64 P27 0.563 202 46.40 1.81 1.43 17 
87.49 81.73 GES, 0.597 Zit 42.20 2.14 1.94 18 
93.57 84.20 15.01 0.750 33 26.60 1.91 1.17 18 
94.09 89.18 8.06 0.403 1.36 27.20 1.61 1.87 18 
90.67 95.80 14.02 0.701 0.56 11.20 1.08 0.25 18 
87.12 130.70 12.63 0.632 0.60 12.00 1.41 0.26 18 


83.02 OlLo2 14.75 0.738 1.67 33.40 1.40 1.49 


Kero 
No sene 
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Butte & Superior Mining Company. 


Defendant's Exhibit No. 160. 


BUTTE AND SUPERIOR MINING COMPANY 


Below is a statement of the percentages of oils in the various mix- 
ures used in the flotation plant during the months of January, Febru- 
ary and March, as well as April. 


No. 2 


Jones Creo- Creo- Bar. affine 
Crude sote sote Fuel Pine | rett Tar Base 


%e 15% 25% % %o Jo % Te 
si 


4s) 1 
83 10 7 
2 34 1 & 
+ 18 
3 ae 
3 20 S Z 
14 2 
20 3 
7 2 34 1 
40 18 4 
30 1 2 
14 11 1 
59 10 
46 12 
62 1 9 
55 1 8 
69 10 
18 49 8 
7 60 6 
24 12 36 
8 + 31 10 
84 16 
Do 5 
71 12 
85 5 
qZ 2 
70 20 
92 6 
80 10 
7 15 
45 31 16 
41 48 1] 
oy) 24 15 
Z rol 24 
50 15 
65 15 
80 20 
65 20 
75 10 
735 10 10 
ae 15 20 
50 20 20 
10 65 15 
rs 15 
15 70 10 
68) 50 10 
10 70 10 
70 10 
Z 70 10 
32 3 38 18 
70 5 15 
40 40 10 


April 19th, 1917. 


Tiled May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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BUTTE AND§ 
FLOTATION PLANT RECORI 


Flotation Flotation 
Piant Machine 
Feed Feed Flot. 
—__ eS Conccntrates 
(Ore to 
Flot. Plant 
plus Circu- 
lating Mid- 
dhing 
Treated in 
Dry Per Cent Flotation) Dry Per Cent 
DATE Tons Zinc Per Cent Zine Tons Zine 
JENS Oy ss) (eee em 1,863 12.114 18.90 401 50.20 1,4 
Ee byrne eres 2s 1,608 13.465 15.30 413 49.00 } 
JEL) Bee es ee ek ee 1,981 14.150 17.40 486 48.00 1,4 
ieee 4 toe eee 1,843 11.750 18.50 356 50.70 1,4 
eee Sete t ee 1,628 13.296 18.50 373 50.20 1 
ely Ke aaa 1,709 12.795 20.80 359 51.20 1 
JEL Bae” foresee er ee 1,705 12.559 20.20 337 50.90 1 
[eebe Siee s es 1,768 WAM 20.20 320 51.30 1 
CD Ga Ooo Soe 1,562 13.384 20.30 319 52.30 ] 
Helba at Qa =. 2s 1,175 14.270 24.30 282 51.40 
JS) bj, oa | ee a 530 11.825 15.40 WS 47.20 
Este losmll Zeeeerre eee 1,430 13.191 19.50 321 49.20 1, 
JE GL0 ys a(S eneeeereere eee 1,454 11.763 24.10 236 50.70 1,4 
Mebr Wl42k.2 cnn” 1,373 11.404 24.50 EDS 51.70 1, 
Ege regen tose esos eee Ieos5 WAT) 20.90 324 47.70 il. 
Fe [me Geet! s.r 1,455 10,557 21.00 276 46.80 i. 
| SIV=] 5 yp 17) ene ee 1,478 12.778 22.00 B22 49.40 1, 
VG Dsl Gress sce oes: tee 1,470 13.900 18.80 370 44.40 il. 
ie leg OSes, Petes 1,448 12.462 18.00 333 44.80 iF 
ve gee ie. sa ee Lose 12,954 S50 426 46.50 1, 
|RSS Oy 4 Re 1,779 13.985 19.00 490 47.00 i, 
JEN SIOy, PA ease oer: 1,756 13.687 20.90 398 51.30 1, 
Gly MERZ Stes. x costes: Se 1,658 15.350 22.00 412 51.70 i. 
eae de 8 ee 1,769 14.312 24.40 454 48.60 i, 
[BUS by. AS eee reer oo3 13.398 18.10 385 43.60 
JEWEL Oh | ZAG ee emer 1,662 14,043 17.10 489 43.20 
JENS Dc ye entero 1,219 15,780 19.00 428 41.30 
| ENCE 05: = he no a oe eee 1,794 14.645 21.50 522 43.90 
NEO nit ieee se ce 43,557 13.190 19.70 10,212 48.10 
W.A.S 
WAS 
Jol Bl 
Drier 
JI 183 


B.H.D. 2 April 4, 1917. 


oles 


OIL—AMOUNTS AND ANALYSIS 


Per Ton Ore 
to Flotation 
Pounds Oil! 
Per Cent per Ton 
Oilin Ore Contained 


and Cir- in Ore & Sage iam, 

culating Circulating Per Cent Per Cent Oil 

Middling Middling Oil in Oilin Used 
Pounds Per Cent Treatedin Treatedin Flotation Flotation 


Added Added Flotation Flotation Cone. Tailing No. 


: 12.80 18 
93.46 13.94 0.697 0.70 14.00 1.34 0.31 18 
87.64 17.78 0.889 0.73 14.60 1.36 0.47 12 
83.38 19.83 0992 0.74 14.80 eZ 0.42 20 
86.50 20,99 1.050 0.79 15.80 By 0.46 19 
84.06 24.31 2S 0.78 15.60 1.04 0.69 19 
80.11 19.03 (ON SSy2 0.76 520) 1.34 6.50 19 
73.04 16.86 0.843 0.79 15.80 1.10 0.55 21 
79.80 19.65 0.983 0.75 15.00 og 0.43 22 
86.45 20.75 1.038 1.08 21.60 2.10 0.54 2 
94.14 15:34 0.767 0.85 17.00 150 0.30 24 
83.73 16.24 0.812 1.14 22.80 251 0.52 24 
69.96 19.62 0.981 1.36 27220 2.66 0.73 25 
84.20 13.93 0.696 112 22.40 2.49 0.47 26 
78.83 16.57 0.829 099 19.80 2.24 0.42 26 
84.09 24.86 1.243 eZ7 25.40 1.94 0.56 27 
84.22 22.05 1.102 1,24 24.80 ee) 0,71 27 
80.40 21.80 1.090 1.74 34.80 1.94 0.60 27 
82.71 21.4 1.070 2.02 40.40 2.02 0.66 27 
98.53 21.56 1.078 201 50.20 1.93 0.56 28 
92.50 17.69 0.885 1.24 24.80 1.87 0.59 28 
84.95 20.22 1.011 2.85 57.00 220 0.54 2 
83.69 14.97 0.749 30 27.00 2.47 059 30 
87.15 24.13 1.207 1.05 21.00 2.08 0.46 31 
92.60 22.41 11Zz0 ells 22.60 1.66 0.44 a2 
90.51 24.17 1.209 1A7 23.40 1.69 0.45 oe 
190 20.85 1.042 1.14 22.80 1.61 0.62 33 
I 87.22 19.30 0.905 As) 25.20 10 0.68 34 


‘ 85.49 19.33 0.967 1.18 23.60 a7, 0.52 


Filed May 18, 1917. GEO. W. SPROULE, Cleric. 
By H. H. WALKER, Deputy. 
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BUTTE AND Su] 
FLOTATION PLANT RECORD 


Flotation 
f{achine Fee 
“(Ore to Flot. 
Plant plus 
Circulating 
Middling 
Flotation Treated in Flot. Flot. — 
Plant Feed Flotation) Concentrates Tailings’ 
Dry Per Cent Per Cent Dry Per Cent Dry Per 
DATE Tons Zinc Zinc Tons Zinc Tons Z 
JULES od EA RARIER aren eer 1 628 14.48 21.60 479 45.40 1 148 1b 
781 15.02 24.50 512 47.30 1 269 1% 
478 13.15 25.70 346 48.60 1 152 he 
SAI 12.94 21.30 372 47.30 1 149 1 
523 2S 2 23.90 342 50.50 1 181 1 
510 13.18 24.10 375 48.30 1 135 fF 
457 13225 20.40 377 45.20 1 082 1. 
281 11.90 21.70 297 46.70 984 Ip 
453 12.18 20.50 331 47.00 1 122 1. 
541 W362 21.40 394 46.20 1 147 1. 
421 11.84 21.40 307 48.60 1 114 1. 
321 12.20 27.20 267 51.50 954 2. 
445 13.60 29.20 Say 51.10 1 118 Ds 
557 13.30 30.00 344 49.30 1 213 2. 
703 11.85 2250 363 47.40 1 340 1. 
857 11.04 19.80 405 47.00 1 452 1. 
623 12.31 20.00 , 392 45.10 1 231 I 
105 11.99 15.70 269 46.40 836 IE 
477 12.15 18.90 363 44.00 1 114 ie 
549 11.80 24.30 Se 47.20 1 217 Le 
473 13.84 23.30 365 47.60 1 108 2. 
598 11.82 25.80 228 44.90 1 370 6. 
476 13.56 19.80 406 41.30 1 070 a 
549 12.78 22.00 345 45.10 1 204 3s 
470 E225 22.00 346 44,30 1 124 25 
451 12.24 29.00 319 48.00 IrsZ Bis 
421 12252 30.00 300 50.00 1 121 1a 
597 13.41 32.70 360 50.60 1 197 2.2 
706 11.83 29.80 » 335 50.30 1 oat A) 
667 12.16 27.70 324 49.50 1 343 2.6 
774 11.89 29.70 S25 50.70 1 451 3.1 
47 373 12.66 23.42 10 845 47.30 36 449 2.C 


April 14th, 1917. 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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OMPANY 
; MARCH, 1917 


OIL—AMOUNT AND ANALYSIS 


Per Cent Pounds Oil , 
4 Oil in Ore per Ton ° 
Per Ton Ore and Circu- Containe 
| to Flotation lating Mid- in Ore & 


Per Cent Per Cent 
—_——— dling Middling Oil in Oil in Oil 
. Pounds Per Cent Treated in Treated Flotation Flotation Used 
ted Added Added Flotation in Flot. Conc. Tailing No. 


5196 | ; os 


a 
MACHINE FEED 


Ore 
To Machines Concentrates ‘ Tailings 


Machine Dry 
Date No. Tons % Zinc % Zinc Fo Zinc 
12/29/1916 2 178 14.00 46.00 2.32 
12/30/1916 1 108 E20) 47.60 1.35 
12/30/1916 Zi 117 13.30 45.40 0.96 
12/31/1916 1 160 12.20 46.20 2.38 
12/31/1916 a 115 11.00 45.40 1.10 
1/1/1917 1 153 11.10 42.90 0.99 
1/1/1917 Ze 93 12.80 44.60 0.50 
1/1/1917 8 76 13.10 42.70 1.51 
1/2/1917 1 160 13.80 47.70 2.20 
1/2/1917 z 140 14.20 46.50 1.95 
1/2/1917 8 210 15.00 43.40 2.96 
1/3/1917 1 167 T3H0 44.20 1.60 
1/3/1917 2 ioo 15.50 47.80 3:30 
1/4/1917 1 117 14.10 44.50 1.44 
1/4/1917 Z 120 14.80 45.70 225 
1/5/1917 1 130 11.00 41.90 0.91 
1/5/1917 Zz 162 12.20 42.00 1.40 
1/5/1917 8 173 14.40 43.50 2.96 
1/6/1917 1 132 9.50 48.80 0.90 
1/6/1917 Z 213 14.90 48.80 2A 
1/6/1917 8 149 13.90 47.00 1.45 
1/7/1917 1 128 8.40 46.20 0.80 
1/7/1917 Zz 198 12.40 36.30 1.54 
1/7/1917 g 240 15.70 50.10 1.56 
1/8/1917 1 54 8.10 47.70 0.74 
1/8/1917 Z, 103 11.70 44.70 1.26 
1/8/1917 8 89 15.10 45.80 1.42 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. p 


olo7 


itNo. 163. 


1G COMPANY 
1 
) [ACHINES 


OIL---AMOUNT AND ANALYSIS 


Pcfachines Per Cent Pounds Oil 
~ Oil in Ore per Ton 

and Cir- in Ore and 

culating Circulating 

Middling Middling Per Cent Per Cent Oil 
; Per Cent Treated in Treated in Oil in Oil in Used 


Machines Machines Concentrates Tailings No. 


1 NoAnalysis 9 _.... No Analysis NoAnalysis 1A 
1.68 CV 66.40 2.57 1.10 2A 
1.64 1.84 36.80 2.42 0.86 3A 
1.20 3.27 65.40 2.67 1.77 4A 
1.78 1.24 24.80 1.40 2.26 ) 5A 
1.43 1.54 30.80 2.12 it 4A 
2.26 1.01 20.20 3.13 1.11 5A 
315 2.94 58.80 2.62 272 6A 
1.38 1.59 31.80 1.78 1.49 7A 
1.49 2.66 52.20 1.84 2.47 5A 
1.10 1.94 38.80 1.53 7s 8A 
1.60 2.89 57.80 1.61 0.35 9A 
23 2.37 47.40 1.38 1.30 10A 
2.06 1.79 35.80 ENGL 1.60 1lA 
1.70 2.50 50.00 1.34 0.82 5A 
25 262 52.40 1.56 2.17 12A 
122 lest 26.20 2.39 0.91 5A 
1.16 3.24 64.80 217 0.94 13 A 
1.84 Zalel 42.20 2.08 0.54 14A 
0.97 3.26 65.20 1.47 0.66 5A 
1.37 1.93 38.60 I gee 1.39 13 A 
71 1.55 31.00 2.56 0.55 14.A 
12 1:25 25.00 2A 0.51 I5A 
0.81 3.10 62.00 1.40 0.83 16A 
1.78 213 42.60 2.19 1.40 14A 
0.65 1.82 36.40 1.66 0.63 144A 
1.09 4.39 87.80 1.24 1.45 14A 


Butte G Superior Mining Company. Slee 


Defendant’s Exhibit No. 164. 


BUTTE AND SUPERIOR MINING COMPANY 


is a statement showing the percentages of oils in the various mixtures used on 
the three pyarmid machines, while running them on experimental tests. 
ee el 


Jones No. 1 No. 2 No. 4 Paraffine 
Crude Creosote Creosote Fuel Pine Barrett Wave Base 
A 54 46 

A 98 2 

A 82 18 

A 30 70 

A 77 23 

A 67 7 26 

A 30 65 5 

A 77 8 15 

A 22 74 4 

A 91 9 

A 97 3 

A 87 13 

A 85 3 12 

A 100 

A 8 90 2 

A 1 97 z 


Butte, Montana, 
April 17, 1917. 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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@ os feed 


Shires ard Fiabe lit! Prosuer 
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Sludge Fark 
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ae er 
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Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


Butte & Superior Mining Company. E205 
Defendant's Exhibit No. 166. 
ORIGIN (2 


BUTTE & SUPERIOR COPPER COMPANY 
(Limited) 


Memeivde, 2. 6 lt ll ll Dr 
Address Basin, Mont. 


nse account for July, 1911, @ $5.00 per 


lay, 155 00 
third payment on Test Machine 10 00 
165 00 
ct: [eM UGrakye be eee renee ener WO) 
AJF Received from BUTTE & SUPERIOR COP- 
felerk PER CO. Ltd., One hundred sixty five and 
no/100 Dollars in full payment of the above 
aed account. 
Signature James M. Hyde 
By Atwater | 3165/00 ci ee 
Me tendent Please sign original and duplicate and return 
P ; pagum ey. 
dorsement ) 
ORIGINAL 


Voucher No. 3409 
Amount $165.00 
heck No. ).225-.--- 
Watemeaid 2.5... 
Toren Tiyde: 


Month July, 1911. 
DISeRIBULION 
Extraordinary Expense $165.00 
Filed May 18, 1917. 


CEO] soPRROULT, Clerk 
By 4. PIENWRELICIER, Deputs: 


5206 Alinerals Separation, Limited, et al., vs. 


Defendant’s Exhibit No. 167. 


ORIGIN 


BUTTE & SUPERIOR COPPER COMPAR 
(Limited ) 


To 9M. Hyde, . . . ... . 2 
Address Basin, Mont. 
Expenses, month of August, 1911. 
31 das. @ $5.00 per day, oe 


Commect : Butte, Montana............... 1D! 
Received from BUTTE & SUPERIOR Ci 
| 


AYE Clerk PER CO. Ltd. one hundred fifty-fiv 
eee. ! 0/100 Dollars in full payment of the at 
ne account. 
$155.00 
A 
Ope eel Signature James M. Hyde 
Per....---.-.. nn 
Please sign original and duplicate and ret 
- promptly. 
(Endorsement ) 
8 
ORIGINATE 


Voucher No. 3495 
Amount $155.00 
Check No. 2415 
Date Paid 8/8/11 
dion) Viewty de: 


Month August, 1911. 
DISTRIBUTION 
Concentrating $155.00 


Filed May 18, 1917. 
GEO. W. SPROULE, Clerk 
By H. H. WALKER, Depnt 


Butte & Superior Mining Company. 5207 
Defendant’s Exhibit No. 168. 
ORIGINAL 


BUTTE & SUPERIOR COPPER COMPANY 
(Limited ) 


‘o| J. M. Hyde, oy)... See Dr. 
Address Basin, Mont. 


_\ Xs — 
‘irt payment on account of Hyde plant 
‘installation 


150.00 


Ine | Butte, Montana, Sept. Zoe 

1 Received from BUTTE & SUPERIOR COP- 
| PER CO. Ltd., one hundred fifty and no/100 

| Dollars in full payment of the above account. 


\ proved: 
L W. Atwater, $150.09 a. Signature J. M. Hyde 

S Please sign original and duplicate and return 

uperintendent 

promptly. 

(indorsement ) 

s/ 

ORIGINAL 


Voucher No. 3508 
Amount $150.00 
Check No. 2444 
Wate Paid 97217 Vt 
iran |e Viet tyde, 


Month September, 1911 
iow RISU TION 
Basin Concentrator Equipment, 150.00 


Filed May 18, 1917. 
GEO. W. SPROULE, Clerk. 
Ree H.W AME eines Deputy. 


5208 Alinerals Separation, Luitited; ct al., vs. 


Defendant's Exhibit No. 169. 


ORIGIN 

BUTTE & SUPERIOR COPPER COMPARE 

(Limited) 

To J. Me. Hy, . we. . . . . . Be 
Address Basin, Mont. . 
Second payment on account of Hyde 
plant installation 150 
Cee: | Butte, Montana ...............0e 19. 
| Received from BUTTE & SUPERIOR €0) 


AJt Clerk PER Co. Ltd., one hundred fifty and mph 


Dollars in full payment of the above accou 


\pproved: : r ; 
a wenare: il, ate Signature J. M. Hyg 
; $150.00 
Superintendent p 
— 
Please sign original and duplicate and retu 
promptly. 
(Endorsement ) 
47 
ORIGINAL 
Voucher No. 3519. 
Amount $150.00 
Check No. 2460 
Date Patdo/25 4)! 
To |, Mt, Hyde 
Mont Sept... 1911. 
Dis? RIEBU TION 
Basin Concentrator Equipment LEOne? 


Filed May 18, 1917. 
GEO. W. SPROULE, Giaam 
Ry H. H. WALKER, DiGi 


Butte & Superior Mining Company. 5209 
Defendant’s Exhibit No. 176. 


ORIGINAL 


Mote & SUPERIOR COPPER COMPANY 
(Limited ) 


Buel tiyd, =... se eS SCUi@D rs 
Address. Basin, Mont. 

Ikpense A/C at Basin at $5.00 per day for —_ 

Mere month of September, —......-.--2-------s-e ee $150.00 


————— 


Butte, Montana, Oct. 26, 1911. 
pITECt : ae Received from BUTTE & SUPERIOR COP- 
ae Clerk PER CO. Ltd. One hundred fifty & no/100 

Dollars in Full payment of the above account. 
jpproved : $1 50.00 


M W Atwater 2 . 
Superintendent aa J. M. Hyde 


Please sign original and duplicate and return 
promptly. 


Endorsement ) 


68 


ORIGINAL 


Voucher No. 3584 
Amount $150.00 
Check No. 2534 
Date Paid Oct. 20, 1911. 
To J. M. Hyde, 
Month, September, 1911. 


DISTRIBUTION 


Concentrating $150.00 
(in pencil) 
Get after Scott (Purchasing Dept) get 3/8x134 Elev. Bolts 
nstead of whatever is ordered 
M W Atwater, Hotel Samuels, Wallace, idaho. 
Where are derrick irons? Are they shipped 
When Where. 
lf not shipped cut out pulleys (all) 


Filed May 18, 1917. 
CHOY SSPROULE, Claas 


DMD... LIT TEae Se a JF Ji Bei TARR eee 


5210 Minerals Separation, Limited, et al., vs. 


Defendant’s Exhibit No. 171. 


ORIGIN 
BUTTE & SUPERIOR COPPER GOMIPR 
( Limited ) 


Vo: WON Eivde ©. 2... 2 2) ae 
Address Auditorium Annex, 


To third payment of Hyde Plant installation : 5,000, 


ee | Butte, Montana, Nov. 9, 191], 
vy | Received from BUTTE & SUPER 
| COPPER CO. Ltd., Five thousangiy 
j no/100 Dollars in full payment of © 
Approved | above account. 
oe Agkie | Signature |. 1. Hye 
| $5,000.00 
Superintendent : ee 
| a 


i Piease sign original and duplicate ante re 
turn promptly. 


(Endorsement ) 
ORIGIN Age 


Voucher No. 3610 
Amount $5000.00 
heck No. 2553 
Date Paide0725/ 100 
To: |. "Mi. Harde. 


Month, Oct., 1911. | 
DISH RI U MON | 
Basin Concentrator Equipment 5000.00 
PilediMay Tema. 
GEO. W. SPROULL. Clem 


by H. TH. WALKER, Depamm 


Butte & Superior Mining Company. 51) 


Defendant’s Exhibit Ne. 172. 


ORIGINAL 
Pt tie UP RIOk COPPER GCOMPANY 
| (Limited) 
Meee i Hyde, ». . . . ... =. «Or. 
Address Basin, Mont. 
expense account for October, 1911. — — 
26 das. @ $5.00 per day 130.00 


Bunce eiontana, Nov. 9, Torr 


ae _ Received from BUTTE & SUPERIOR COP- 
— 0 Ci I Pie etd One hundred thirty sand 
: eT IS Tey NO ec ae ee: Dollars 
} | in full pavment of the above account. 
}\pproved: | 213000 — 
. . \\V vater aioe : 

7 Atwater, Sonate, jae. Elyade 

uperintendent | Bee 


Please sign original and duplicate and return 
promptly. 


| (Endorsement ) 
85 | 
ORIGIN 


Voucher No. 3609 
Amount $130.00 
Check No. 2552 

Date Paid 10/26/'11. 
om. Me ivde. 


Month, Oct., 1911. 
DISTRIBUTION 
Concentrating 130.00 
Pcie Toe 1017. 
C8Om 2 VROULI©, Clee 
Pore PEW eMC, Deputne 


942 Minerals Separation, Limited, et al., vs. 
Defendant's Exhibit No. 173. 
(Page 1) 
EXPENSE ACCOUNT 
Chicago Trip 


]. M. HYDE 


Pom esto ot Paull (tieket, pullman, etc.) 22.22. 
Recall MOM il Alin, POF COL, (ClCs 25.122: co.2ec - 1a. se s202+-.c1 eee 
mL leg, cll eC Wile eee een oe nM ER Te 
Grinnell y CHICAGO. 2... cee teeth 5 0iee sacs sce ae 
ie paccsecmatrocs on Lest “Machine: 2.221.220 ee 
Deposit on motor (to be collected by Scott and deducted 


eIIOMMMeNelISe <1CC t )ae ct -.c.7 o ee ee 
CFIC CSO I eR MRE 5a. 
iGO CMMI N et eee ire on el 
GiitercOumtOm OM (2.22... 
Pe TMMMDOe TE MINGEC: s.-2 ee c.xAecde- 2 ce cocccats eee Ro et 
Tiere Rie LOM es i i cere eee eee NE Ree TS td. 
Medicwcanwiace, etc, Chicaoo & Tamim, 2... eee 
Giwipste Basin and fetwtn .....$2:2. 2... ee 
Meas and incidentals at Buite 22. 2...225.... 


Butie & Superior Mining Company. 5213 
Defendant’s Exhibit No. 173 


(Page 2) 
ORIGINAL 
/ DePIE & SUPERIOR COPPER COMPANY 
( Limited) 
RomjamessVie@ivde "295°. . . . Wr. 


NOG ESS ee ee 


ccount of expense trip Butte to Chicago and re- 
main, 25 per Statement attached...................... $230.15 $230.15 


as Iie me VOC aT assesses 2 ieee 
fo: ee Received from BUTTE & SUPERIOR 
yy COPPER CO. Ltd., Two hundred thirty & 
Mroved: 15/100 Dollars in Full payment of the above 
: account. 
eae $230.15 Sigmar 
Chie J a 


Please sign original and duplicate and re- 
turn promptly. 


(Endorsement ) 
V2 
ORIGINAL 


Voucher No. 3764 
Amount $230.15 

Check No. 2736 

Mate Faia Dec, 20) 1911 
Dovlanes MM eriyde > 


Month November, 1911 
DISTRIBUTION 
Extraordinary ex. mzodsl5 


Filed 1 ay ie VON, 
SCECeee oP ROULI:, Clerk 
Pye AVALKER, Depuixz 


5214 AM merals Separation, Limiled et al., vs. 


Defendant’s Exhibit Ne. 174. 


ent ORIGIN¢ 
J 46 
BUTTE @ SUPERIOR COPPER COMPANY 
( Limited) 


TO eeiie ive. 2 |: ) de le 

Address Butte, Mont. 
Expense Account dated Jan. 31, 1912 5365.00 
_ War 930) 1912 Seato2 
$969.47 


Less: Advance as Voucher 3998 600.00 


ec Butte, Montara. a \ 
Received from BUTTE & SUPERIOFE 


ae COPPER CO. Ltd., Three Hundred Sixt 
hae nine & 47/100 Dollars in Full payment o 
eee. the above account. 
; AT WA. $369.47 Signature James M. Hyde 
aa. ae JPOP vcic-c-2-c 
Sar ncett Please sign original and duplicate and re 
turn promptly. 
( Endorsement ) 
BE) 


ORIGINAL 


Voucher No. 4153 
Amount $369.47 

Check No. 3153 

Date Paid Maree) 1912 
To J}. M) Hyde 

Month March 


DISTRIBUTION 
Extraordinary Expense $369.47 


Filed May 18, 1917. 
GEO. W. SPROULE, Clem 
By H. H. WALKER, Deputy. 


Butte & Superior Mining Company. Dons 


Vefendant’s Exhibit Ne. 175. 


Original 
Pe eee ee OL COPeER COMPANY 
(ioimmited ) ~ 
Gy). M. Hyde Dr. 
Address Butte, Montana. 
Advance on Expenses ~ $400.00 
lORRECT: omece EG MPa eee ee ee 1) 


CME RECEIVED FROM BUTTE & SU- 
| PERIOR COPPER CO., Lid., 


Auditor Potente? Dollars 
in Full payment of the above account. 
PPROVED: Rate 
m wil $400.00 a . | 
Ft Be en hee Signature James M. Hyde. 
P Per. . 
ere ieee Please sign original and duplicate and re- 
4 a cae a is turn promptly. 
Endorsed on Back. 
30 
‘ORIGINAL 
Voucher No. 4154 
Amount $400.00 
Check No. 3154 
Dcweatd Apreel/, 1912. 
Now). Me tiyde 
Month April. 
DISTRIBUTION 
Accts. Payable $400.00 


Filed May 18, 1917. 
GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


aZ16 AWinerats Scparation, Lamtea, ct Gi., Gas. _ J 
Defendant's Exhibit No. 176. 


No. Bs 5( 
BUTTE & SUPERIOR COPPER COMPAWS 
Limited. 


Butte, Mont. July 8, 1912. 
Pay tovile order of J. WI. Flyde..............522... nnn $200. 


Wewo! Plundred wand gNo0FN00.... eect DOLLARS 


BUTTE & SUPERIOR C. COREE 
(Signed) C. M. Everen 
Special 


To the FIRST NATIONAL BANK, 
Butte, Mont. 


Endorsed on back: “Your endorsement hereon constitutes re 
ceipt in full for account as per statement which you have detachec 
from this check.” 

(Signed) James M. Hyde. 
Paid 7-9-12 ( 


BUTTE & SUPERIOR COPPER COMPAN 455( 
Limited. 


Butte, Mont., July 8, 1912. 


VOUCHER 
Payable to J. M. Hyde, $200.0€ 
Vea Candred and No-100'...2.22..2....2..).2. DOLLARS 
Approved for payment 
(Signed) C. M. Everett 
DETAILS OF SWOUCHBER 4550 


lsxpense ACCOUneeen.2-:..0....c............ ..200,00 


DISTRIBUTION 
Hyde Process Patent Right 


Filed May 18, 1917. 
GEO. W. SPROULE, Glam 
By H. H. WALKER, Deputies 


Butte & Superior Mining Company. 5217 
Defendant's Exhibit No. 177. 


BUTTE & SUPERIOR COPPER COMPANY, 
Limited 


Butte, Montana, Nov. 21, 1912. 


3 OBS) 
t Sethe Order of James M. Hyde, 602,50 
emer PWO and SOTO neces eteeeee terete Dollars 


BUTTE & SUPERIOR COPPER COMPANY, Ltd. 
bye. Viewiyverctt. 


o the FIRST NATIONAL BANK Special. 
| Butte, Montana. 


Beemiped across face of check: “Paid, Dec. 10, 1912. The First 
Wational Bank of Butte, Butte, Montana. P.”’ 
Endorsed on back: “Your endorsement hereon constitutes re- 
leipt in full for account as per statement which you have detached 
rom this check.” 

(Signed) James M. Hyde. 
. W. A, 


The amount advanced Mr. Hyde is $600.00. 


April 17 400.00 on a-c. 
july 8 200.00 ” 
600.00 
ley UBE 


Paul. 

Enter Hyde account for 602.50, balance due on trips to Wash 
ington and England. Details on attached statements, and pay at 
once. 

M. W. A. 


5218 Minerals Separation, Limited, et al., vs. 


Defendant's Exhibit No. 177 
Pal: 


Please check amounts advanced Hyde and return. 


M. W. A. 


HAYDEN; STONE & CO.,, 
Bankers 
New York-Boston. 


New York, October 23, 1912. 
JMH-M. 


Mr. M1. \W. Atwater, 
Bite vc: Superior Copper Co. 
Butte, Montana. 


My dear Max: 


In looking over my records I find that I did not pre- 
sent an account of the expenses of my trip to Wash- 
ington this Spring; my memory is that you advanced 
me $400 for expenses for that trip and $200 on the 
London one, of course, you have a record of this. I 
enclose herewith an account, also the account of my 
trip from Butte to London and return to New York. 

I have trimmed these expense accounts down so that 
they do not really represent the total necessary cost of 
my travels. 

I shall probably be in New York for two weeks 
more as the opposition ts rather slow in getting in their 
evidence, but I hope that by the end of that time every- 
thing will be complete in the matter of the present suit 


Butte & Superior Mining Company. Gale) 


Defendant’s Exhibit No. 177 


with the exception of the presentation of the case in 
court, and possibly some consultation between Mr. 
Scott and myself before the matter comes te trial. 

You may address me care of Hayden, Stone & Co., 
E> Broad Street, New York City. 

Qur friends, the enemy, are not at all happy now- 
adays and I will not be surprised if they make some 
overtures looking to a withdrawal of the suit. This 
is what they have done in other cases where they had 
@ much better showing than they had with us. ° 

Hoping that ail is well with you and trusting that 
you will at any time call upon me when you feel that 
iy services are necessary, | remain, 

Yours very truly, 
(Signed) James M. Hyde. 
(Encl. ) 


Pee ENSE ACCOUNT OF JAMES M. HYDE 
Trip to Washington on Patent Suit 


Leaving Butte—April 17, 1912. 


Beem ror Byrnes at Napton ...........-..-.-2-00----- $ 9.00 
nope ncn necce ee cencencenentescenenceeeeeeen 5.00 
ooo een csc sceececcaceceanerstceeenesesecseses-vee 1.00 
Ticket and Pullman, Butte to Washington........ 68.65 
CS Zo 
Miealewatnd Porters. ............-......00-: eee: 10.75 


foretia Washington 23 days at $6........-.--..---- 138.00 


5220 = Minerals Separation, Limited, et al., vs. 
Defendant's Exhibit No. 177 


Vekegraime, matemials, #etc. .....-050 22.0 
Wieleet Some iat COMO .......2.0 eee 


RilealS, -etC, TO bitte ........-2..2..- 1.2520 


3334.05 


EXPENSE ACCOUNT OF JAMES "ie cDie 
Trip to London on Patent Suit 
Leaving Butte—July 18, 1912 


Buute to New York, Ticket & Pullnvane.......- > 7o.78 
News andy Porter to Rca a) Ol. ee 18.00 
ilotel, Mast etc: in NCW Or os... 3. 9.25 
Passage to London S-S Geo. Washington........ 151.00 
ication WN PCMses © ee eee ee 10.00 
London July 21-Sept. 5th, 45 days at $10...... 460.00 
Melee Rains Messen Cie ctCy ae ee eee 24.50 
Passage to New York, S-S Minnetonka ........ 110.00 
IESG Cts eS 9011 le TIC Tate eeeneen, eee eee eee 10.00 

$868.45 


BUTTE AND SUPERIOR COPPER CON PAR 
Limited 


Butte, Mont. Nov. 21, 1912. 


VOUCHER 
PAY.ABLE TO James M. Hyde, $602.50 
Six Hundred Two and 50-100 22. = DOLLARS 


Approved for Payment 
(Signed) C. M. Everett 


Butte & Superior Mining Company. 540) 


Defendant’s Exhibit No. 177 


DOES er PVOUCHER. 


5 

fi Expenses trip to Washington Apr. 17 334.05 

1} ‘ * "London July 18-12 868.45 

iN . Total 202,50 
less: 


Advance. Apr. 17th, 1912 400.00 
July 8th, 1912, 200.00 600.00 


i Net Balance 602.50 602.50 
) 
: DISTRIBUTION 
i Account Payable - 602.50 
| General Office 

Nor o533 


Filed May 18, 1917. 
GEO, W. SPROULE, Clerk 
Ve Gl Week Ei Deputy, 


5222 = \immerals Separawon, Lemuted, cl Gyas. 
Defendant's Exhibit Ne. 178. 
BUTTE & SUPERIOR COPPER COMM 
Limited 


New York Office 
25 Broad Street 
‘ July 31, 1923. 


his, J. 1) Bruce wWlattager, 


Butte & Superior Copper Company, lL-td., 
Butte, Montana. 
Dear Sir: 


I am enclosing herewith copy of a telegram received 
today from James XM. Hyde, which I thought vou 
would be interested in seeing. 

Nours very tril, 
(Signed ON. 13. Wiktek clase 
NBM..S 
Enclosure. 


COL 


Berkeley, California, July 30; 
N. B. MacKelvie: 


Have received word of decision trom Kremer bug 
no details. [ take for granted that appeal will be filed. 
Am at your service for any conferences the occasion 
may reauired. \Viill expect matters under discussion 
to be held in abevance until new and unexpected. situ- 
AON 16 taikenecate a1. 

(Signed) James M. Hyde. 


Filed May 18, 1917. 
GEO. WE SDRO@UILE, Clene 
By Fl. H. Wes ERS @enn os 


Butte & Superior Mining Company. 220 


LAGI LUO, 22. BES LXMIET WOLFF -~- AFT 


) 
, ne 
Ve ~ 
ve et = |e, ‘ 
| / a \ Ol Fach Layer 
fl ie Ulalride Particles 
\ 


| Water Pct File 


/ 


| Filed May 18 1917, GEO. W. SPROULE., Clerk. 
i By H. H. WALKER, Deputy. 
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Bubs fe 
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Light 


Lye 
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Sy 


Light? We 23 BSF Lxvii7 Vo. 180 -f7.F. 7 


Light 


Tate Biiaty 15 1917 re We Se Cle: 
toe el. Lo WEEE, Dena: 


Defendant's Exhibit Ho. 181. 


lantern Slides—Physical Exhibit. 


Filed Maw 1% gis. GisO, (WD SIRO eis Glen 
sy A. TL. WWLAER. Deptiey. 


Butte & Superior Mining Company. 


Ncfendant’s Exhibit No. 182. 
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Butte & Superior Mining Company. 3227 


Defendant’s Exhihit No. 184. 


B Al R.CONNECTIOLN. 
“ied 


PPOTATANG LIOCLOW SAAT 
FO ALDASLAP ALP. 


SGYARE CLASS SAL 


NIGITAFOR ARLSS 


HVS? (POLES 


Niledeniey 1s, 1917, Gis. W. SPROULE, Clerk. 
Pete Vv AILKICR, Deputy: 


5228 


Minerals Separation, Limited, ct al., vs. 


Defendant’s Exhibit No. 1&5. 


Janney machine—Physical Exhibit. 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER Depute 


Defendant's Exhibit Ne. 1&6. 


Cataract machine—Physical [Exhibit. » 


Filed August 9, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


Defendant's Exnibit Ne. 187. 
Pryer Hill machine—Physical Exhibit. 


Wiled August 9, 1917. GEO. W. SPROULE, Clerk. 
By H. Ho. WALKER Vesa 


Defendant's Exhibit No. 188. 
square Glass Jar machine—Physical Exhibit. 


Ciled Awenst 9, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy 


Defendant’s Exhibit No. 189, 


Cone Gabbett meluding upeast—Physical [éx- 
hibit. 


Tiled August 9 1917, GiOl WSs OMI Glen 
By H. H. WALKER, Deputy. 


Defendant's 


Ore Flotation* 
BY WILDER D. BANCKOFT 


Wbn discussing the theory of ore fActation, people 
ppt to lay great stress upon surfece tension in gen- 
Ind upon contact angles in particular. While this 
¢irely legitimate, it seems undesirable, because we 
measure a contact anzle with any. accuracy and 
ese the actual existence of a contact angle is a 
*r of doubt.’ The problem of ore flotation is a 
imple one or a very complex one, depending on our 
of view. It has been customary to consider it as 
y difficult problem, but the other attitude rather 
els to me. There is nothing strange to us in the 
gthat water wets glass and that mercury does not. 
eilso know that water does not wet greasy glass 
. if one wishes to say that these facts are mys- 
ras, { concede it willingly, because everything be- 
13 mysterious if one follows it back far enough. Alli 
tj is that this is no more mysterious than anything 
jand that if we start with these bita of every-day 
fledge as given, there are no other serious difficul- 
fin connection with ore flotation. Ore flotation is 
2 unique phenomencn, it is merely a special case 
jr the broad heading of emulsions. 
a liquid wets a solid, it is adserbed py tne solid, 
ling a liquid film on the surface of the Intter and 
acing the air film thet was there. If a liquid is 
adsorbed by the solid, it does net wet the solid. 
H formation of a liquid film over the surfece of a 
ed solid accounts for the experimental fect that 
irise of a liquid in © capillary tube is independent 
é nature of the walls of the tube. Thia has always 
ined 2 very improbeble state of things, end one that 
@ be justified only by the fact thet it was so. It 
pmes quite simple, however, the moment we consider 
. the rising liquid does nct come in contact with the 
#8 of the capillary tube at all. We are really dealing 
the rise cf liquid in 2 liquid tube, and it makes no 
lerence what materia! is used to support the walls of 
Wiiquid tube. That this is the real explanation may 
ween from the fact that concorcsnt resulis are not 
ained when a liquid is allowed to rise in a dry tube. 
get good results it is important to immerse the tube 
fhe liquid and then to raise the tube. 
uince the wetting of a solid is a case of selective ad- 
Hption, we should expect that one liquid would wet 
iven solid more readily than another Hquid does, and 
WSequently that the first liquid would displace the 
jond from contact with the solid. No systematic study 
this phenomenon seems to have been made, but we 
ow that alcohol will digplace oil in contact with meta? 
i that water will displace kerosene in contact with 
artz.’ If we shake a finely divided solid with water 
4 & liquid which is not completely miscible with water, 


hd is wetted entirely by water, in which case it stays 
| the water phase and settles to the bottom of it. 
le solid is wetted entirely by the oil, in which case it 
PYs in the ol phase and sinks to the bottom of it. 
Pe solid is wetted simultaneously by oi) and water, 
| “Hien case it passes into the interface separating the 
Fo liquids. If the oil 13 less dense than the water, as 
usually the case, it is a little dificult to distinguish 
ptween the last two cases. If the non-aqueous liquid 
denser than water, chloroform or carbon tetrachloride 


pr instance, it is difficult to distinguish between the 
joint ae ot the New York sections of 


eee”. Sclentifie Papers, 


Exhibit No. 
METALLURGICAL AND CHEMICAL ENGINEERING 


oil for instance, we can distinguish three cases. The . 


aeineers and the Ar. orican 


190, 
5229 


first and third cases. The particles will float if tha 
mean density of solid plus adherent oil film is less than 
that of the water. They may also ficat if the action of 
gravity is not sufficient to overcome the surface tension 
of the water and thus to pul) them through the surface. 
The maximum weight of substances which can be floated 
can be calculated from the surface tension under ideal 
conditions, This calculation applies only when the solid 
passes into the upper liquid, and does not held for the 
case where the solid passes into the interface. 

Since we are dealing with selective adsorption, we 
should expect to find that certain substances would float 
readily, some others less well, and still others not st all, 
both the nature of the solid and of the liquid having an 
effect. This is the case experimentally. Hofmann 
found that lead iodide, silver iodide, mercuric iodide, 
mercuric sulphide, and mercuric oxide were floated by 
ether, butyl alcohol, benzene, kerosene, and amy} alcohol. 
Copper sulphide, Jead sulphide and calcium carbonate 
were floated only partially by ether, but completely by 
the otMer liquids; while zinc sulphide and tin sulphide 
did not float readily in ether or butyl alcohol, and cal- 
cium sulphate was not floated by any of the liquids. 

An interesting experiment, which has been done in 
my laboratery,‘ is to shake copper powder or aluminium, 
powder with kerosene and water. The metallic powder 
goes inte the keregene and into the interface, producing 
an effect of molten copper or molten aluminium, as the 
case may be. When the bottle is allowed to stand after 
having been shaken, the metallic powder in the interface 
creeps up the side of the bottle above the surface of the 
liquid, rising higher if a fittle alcohol has been edded. 
I have seen an epparently coherent metallic &lm rise 
2 or 3 in. above the surface of the upper liquid phase. 
If too much copper or aluminium be added, the kero- 
sene cannot hold all of it up and a portion falls to the 
bottom of the flask, carrying crops of kerosene with it 
If the mixture be poured out on a piece of wood, the 
copper spreads over the surface of the wood just as it 
did over the aurface of the glass. This experiment 
illustrates the principle involved in all bronzing liquida. 
4. broenzing liquid consists of a volatile liquid whieh will 
hold up the metal, and some substance which will keep 
the raetallic powder from rubbing off too readily after it 
has been applied. The sluminium and copper powders 
on the.market are coated with stearin. This makes then 
ciffeult to wet with weter, but special experiments have 
shown that the behavior of copper or aluminium with 
kerosene is qualitatively the seme whether the stesrin 
coating is removed with ether or not. 

Similar resulta can be obtained with colloidal sela- 
tions. Iscbutyl alcohol was added to a colloidal geid 
solution obtained by reducing gold chloride with carbon 
Monoxide. When the two liquids sre sheken, tho gold 
forms a thin film at the interface. This film is violet 
, blue to blue green by transmitted light and golden by 
reflected light. A thin water film forms between tho 
isobutyl! ealcohel and the giass, and the gold concentrates 
in the dineric interface thus formed, making the abrohol 
gppear uniformly gold-plated. With ether the gold fhm 
rises high above the level of the two liquids. With car 
bon bisulphide the adherent film of gold appeers blue. 

When the carbon bisulphide 13 broken into drops 
by shaking, each drop appears blue. When 8 blus 
gold.was obtained by reducing gold chleride with 
phosphorus dissolved in ether, the gold went into 
the dineric interface. When a brownish-red gold was 
obtained in this way, it remained in the water phrss 
and showed no tendency to pass into the interface. Fis 
difference ia undoubtedly due to an adsorption ef some- 

Bancroft, Trans, Am, Electrochera. Soc. $3, 294 (1912), 
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thing at the surface of the gold, because Reinders found 
that 0.005 per cent gum arabic prevents colloidal gold 
from passing into the ether water interface. With car- 
bon tetrachloride, carbon bisulphide, or benzene, the 
gold goes into the interface as before, but the gum 
arabic prevents its changing from red to blue. 

Colloidal arsenic sulphide goes into the dineric inter- 
face with amyl alcohol or isobutyl] elcchol, but stays in 
the water phase when carbon tetrachloride, benzene or 
ether is the socond liquid. India ink goes completely 
into the interface with amyl alcchol, ¢arbon tetrachio- 
ride, or benzene; it goes pertiy into the interface with 
isobutyl] alcohol, and stsys entirely in the water ees 
when ether is the second liquid. 

Winkelblech® has shown that mere tyveces of gelatine 
in water can be detected by snaking with organic liquids, 
the gelatine concentrating ef the interface to form a 
film. “A heavy precipitate was cbhiained when 10 c.c. 
of a eclution containing O.224 g. gelatine ver liter was 
shaken with benzene. Frecipitetes were also cktained 
wher the geiniine scluticn was diluted tenfeld, twenty- 
fold and even forty-fold, previded 16 oc. solution were 
taken for the test. 4% the hicnest ditaticn the concen- 
tration of the gelatine wae 0.06 g. per liter, and tbere 
were ogeeat-atly 0.96 mo. in the 19 ¢c. taken for 


tha test. This ssemei to ta about the limit af which a 
precipitation could be detected definitoiy. Some 


other covsids pohave like the giued cotoid (alutin), and 
ean be shaken cut of their sclutions. Other bydrecar- 
bens are also effective, co thet the phenomeren seems 
to be s general one. Frecinitation was obtained with 
albuniin, water-soluble atarch and soap, as’ well as with 
regain dissolved ia very dilute caustic soda. The cclioids 
gtcuped s3 mucip can be precipitsted frcm urine and 
the proteina from beer. It is worth noting that tennin 
ean be precipitated but not gallic acid. 

“The hydrocarbons which can be used are: kerosene, 
liquid psrafio, kenzene, chloroferm, and carbon bisul- 
phigxe {in addition to benzene]. The result varies from 
case to case. With the hydrocarbons which ere lighter 
than water, the precipitate floats on the water; with 
the denser hydrocarbon the precipitate is below the 
water layer The emulsicns which form seem to have 
very reariy the same density as the organic liquid used. 
It ia not poasible te gat the precipitation with all liquids 
which are nen-misclble or slightly miscible’ with water. 
Experimacts with ether were entirely unsuccessful. 

“Ag a complement to the action of hydrocarbons on 
aqueous cosloidal solutions it was found that fats dis- 
solved in ky@rocarLens or similar liquids can be pre- 
cipitated ia the surface film by shaking with water. 
Precinitations were obtained with butter, olive oil, lano- 
lin, ed vassline. It was also found that the emulsions 
of heavy hydrocarbons or carbon bisulphide with the 
fats of low specific gravity also accumulate below the 
water Icyer, only a small portion being carried to the 
surface by adhering air bubbles. When water is used 
for chaxiog cut, the precipitation is very slight. With 

e slightly alkeline solution such as dilute lime water, 


fae voluminous . precipitates were obtained while a’ 


transparent layer of fat is obtained when a slightly acid 
selution ia uaed. With concentrated alkali or acid solu- 
tiona, viccous emulsions are obtained which hold fast 
consideradla amounts of solution.” 

Winkeiblech patented the use of such organic liquids 
a3 kerosene for clearing sewage by shaking out the col- 
loidal oxidizable matter. The method was not a success 
commerciaily, because less then 40 per cent of the oxi- 
Gizable raatter was removed.’ 

Briggs’ ii2s shown that sodium oleate is removed from 


Zelt. angwew. Cnem, 19, 1953 (190 
“SBilts ane ror, hale, Zale. anzen. Chien: 20, 883 (1907). 
mee TDeemen (earn 29 210 C1915) 


‘happened to be the firat examined, is interest 


‘acts as a solvent to both, gave no G@efinite result, 


of the fatter does -not exceed about 20 per cent) wit 
‘suitable quantity of refined linseed oil. 


VoL. X] 
solutions of different strengths during the | apis | 
emulsifying benzene, and that the amount o pie | 
moval depends upon the strength of the soap sopame™' 
and the specific surface of the benzene phase, 1 ght 
has observed an intcresting case in which dust goes gpat 
the water layer. “In the course of gome ey rigs 
last year, in illustration of Sir George Stoke ye 
of ternary mixtures, I had prepared an associationme {t ! 


water, alcoliol, and ether, in whicn tie quaati 
hol wes so adjusted thst the tendency to divid 
parts was almost lost. As it was, division 
after shaking into two nearly equal parts, on 
parts were of almost identica) composition. On 
the bottle containing the liquids in the cor 
light from an arc lamp, I was struck with the 
between the appearance of tke two paris. sls 
raore aqueous, layer was charged with mctes, 
upper, more ethereal, layer wes s!mest rerie nf 
from them. Some years ago I had sitempted the om 
nation of rnotes by repeated distillation of | 
vacuum, conducted without actual ebullition, b 
never witnessed as the result cf this process Anton 
so clear as the ethereal mixture abeve described. Z 
“The observation with the bi et association, ye 


cause the approximate equality cf the liquids 
that the explanation has nothing directly to 
gravitation. But the -presence of the alcohol 
necessary. Ether and water alone shaken toget! 
hibit the seme phenomenon. It vould anpeer that 
the two liquids are mixed together in a finely civigi) 
condition, the motes attach themselves by prei 1 
to the more aqugous one and thus when separation 
two distinct layers follows, the motes are all to bef 
below.* . . s § me 
“TY have lavely endeavored to obtain some confirm 
of the views above expressed by the use of other ligt: 
It would evidently be satisfectory to exhibit the: 
tion of mctes by the upper, instead of by the lower, lagi 
Experiments with bisulphide of carbon and water, | 
also associations of these two bodies with alcohol, wi 


haps in consequence of a tendency to the formation 
solid pellicle at the coramon surfaces. But with 
form and water, and with assccieations of chio 
water and acetic acid (acting as a common solven 
experiment succeeded. The motes were always cdl 
in the upper, more aqueous, layer, even when the ¢ 
position of the two layers into which the liquid 
rated was go nearly the same that a few addition 
of acetic ecid sufficed to prevent separation altogeth 

The reverse case appears to occur with white lead.’ 
Cruickshank Smith” says: “During, recent y 
practice has been adopted, largely among white-lea 
roders who grind their own white lead in oil, of do” 
away with the final drying of the white lead pulp @ 
comes from the washing process, and grinding or De 
ing, up the pulp (exhausted of water until the proport: 


This proc 
depends on the greater surface attraction which W 
lead particles offer to linseed oi] than to water. ~ 
enables considerable ,economies.to be effected in : 
manufacture of ground white lead,-and it eli 
risk of lead poisoning during one of the most dange 
parts of the white lead manufacturing process.” 


*Sclentlfic Bubere, 8, 569 (1902), 

“Association ts here employed as a general term denoting 
Soxtapoeltion of two or more fluids. Whether tho result 
mizture depends upon circumstances. 

uThe clearness of the upper layer, after a rofxture of € 
alcohol has been shaken up with dust, had already been | 
and as much os above, by Barus, Amer. Jour. Sct. 

UThe Manufacture of Paint, 92 (19125). 


| added to float the white lead and conse 
| white lead carries the oi] down with it,” 
water as upper phase. & : 
i] adhesion between the’ solid and the liquid 
Wy marked ia shown by the behavior of the 
ter wings. These consist of a closely woven 
ly permeable to air when dry. When thor- 
ated, the film of water is strong enough to 
the wings being blown up enough to float a 
ya enze— Though I know of no direct experi- 
She subject, it seems probable that the gas 
| some sandstone anticlines may result from 
g displaced by water, which would wet the 
< more readily than does the oil. 


dve have a sulphide ore, which is much more 
ted by oil than hy water, in presence of a 
yangue, which is mvech more readily wetted by 
by oil. Consequéntly the gangue tends to 
b water phase while the ore is carried up by 
the use of an acid solutica is natural, because 
8 hydroxyl ions,“ and these latter cut down 
sption of the solid. Nagel” found that when 
ted chromic oxide is ahaken with water and 
t goes into the dincric interface, but is pre- 
rem it by addition of caustic alkali. Zinc 
s also precipitated from the dineric interface 
e and water by addition of alkali. J am aware 
mm flotation practice ia tending to the use of 
slightly aikaline solutions, but in auch cases 
an important part, and the use of mixed oils 
bduce a new set of factors. It must slso be 
ed that acid in ore flotation does not act be 
ja replaceable hydrogen atom, but by cutting 
Hi concentration and consequently the adsorption 
ixyl ions. If calcium ions, for instance, cut 
adsorption of hydroxy] ions sufficiently, cal- 
roxide would behave like an acid, so far es ore 
Dis sconcerned, though it would be alkaline to 
Somewhat similar cases are known. 
ectrical stress albumin moves to the cathode in 
tions, and also in calcium chloride solutions. 
fit is not a question of acidity. The direction in 
ye albumin moves depends upon th@charge of 
adsorbed in excess. The hydrogen cation and 
#hum cation are each adsorbed more than the 
anion, and consequently the albumin moves to 
Bde in these two solutions. I do not know 
anything of this sort is a factor in modern 
practice. 

wjino systematic experiments have been made‘ to 
The the exact effect of temperature, we do not 
‘what extent the apparent advantages ef a heated 
ij are due to a relative change in the selective 
yon, to a change in the relative densities of the 
ids, or to a change in the viscosities It seems 
i: that all three changes are factors, but that the 
fin the selective adsorption is the :mportant one 
jse the absolute adsorption must decrease with 
yemperature, but the selective adsorption may 
Wbably does, increase with rising temperature 
| higher temperatures the decrease in absolute 
ion becomes too serious and there 1s therefore a 
im temperature which is not necessarily the 
nder varying conditions. 

iow have to consider the part played by air in 
j). Since the density of air is low, it is clear that 
f edsorbed air or an attached bubble of air will 
effective in floating a solid particle If we like, 
ttention was first called to this by Mr T R. Briggs 


ney, Jour Phys. Chem. 19, 360 (1915) 
Phva Chem 19, 570 (1915) 
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' of the ceses-where oi] flotation has been’ 


a 40k 


we may consider air as an extreme case of a second 
liquid phase, in which case we’ may have the solid re 
maining in the air phase under suitable conditions, con- 
centrating in the interface, or remaining in the water 
phase. If a piece of metal coverdd with'an air film be 
laid very carefully on the surface of water, the water 
may wet it so slowly that the metal will ficat if it is 
not too heavy. If the surface of & copper wire be con- 
verted to sulphide, it will float more readily because the 
adsorption of gir is more marked. If we have a stearin 
surface, 28 in the case of copper powder or Aluminium 
powder, the water has atill leds tendency to wet the 
solid, and it becomes quite diffiult to cause the com- 
mercial copper powder or aluminium powder to sink in 
water. Thia difference in readiness to wet is made use 
of in the fim flotation processes of Wood and McQuisten. 

The concentration of the solid ct the interface occurs 
when a skin forms over the aurface of boiled miik or of 
cocoa or of a peptone solution. 1 do not know of any 
case of ore flotation analogous ta this, but doubtless one 
could be devised if anybody wag interested in it. In 
the case of soap solutions we have a partial concentra- 
tion in the surface, but the bulk of the soap.remains 
distributed through the weter phase. The scsp, how- 
ever, adsorbs so much air thet boiling-point determina- 
tions on concentrated solutions are worthless.” 

The selective adsorption of gases and vapore by solids 
is a matter of common knowledge.” The film of con- 
densed gas shows itself in the sbnormal mobility of 
very fine powders, in the fact that two pieces of a broken 
object will not reunite when pressed together, in a re- 
sistance to the passage of an electric spark between 
solid terminals, and in the behavior of the crystal de- 
tector and the coherer as used in wireless telegraphy. 
All liquids show selective adsorption. of gases and vapors. 
The most striking way in which this shows itself is in 
the form of the splashes when a drop of water, 5 mm. 
in diameter, falls on a sheet of water from a height of 
less than 1 meter. It is this film of adsorbed gas which 
tends to prevent the coalescence of two acar-bubbles or 
two impinging jets of water when there is no electrical 
stress. 

Since water removes air more cr less quickly from 
practically all minerals, setective flotation from already 
wetted ore is practically impossible, and ane must have 
recourse to the combined effect of ofl and air. It so 
happens that in acid or neutral solutions air seems to be 
adsorbed by organic liqufia much more readily than by 
water" Into 190 ¢.c. approximately normal caustic 
potash solution 0.5 ¢.c. chlcroform waa dropped from 
a5c.e. pipette. The chloroform did not seem to spreyd 
out on the surface before sinking so much ag.it did 
with water The globules eank to the bottom and flat- 
tened out; they were distinctly not very mobile, and 
seemed to sink- to the bottom of the: vessel. When the 
chloroforrn was dropped ihto the water it broke up into 
a number of drops which did not agglomerate so exsily 
es in the water solution. In ‘fact, quite a little shaking 
was necessary in order to make them coalesce. At first 
no air bubbles could be detected, but after standing for 
five minutes a very small bubble appeared on the chloro- 
form Sulphuric acid was then added until the solu- 
tion became acid. The flattened drop of chloroform at 
once assumed the shape of a round bal? and became 
mobile An air bubble also appeared in the center of 
the drop 

“Into 100 c.c. approximately normal sulphuric acid 
solution 0.5 ¢.c. chloroform was dropped as before The 
chloroform spread al] over the surface and then sank 


“McBain and Taylor. Zeit. phys. Chem. 76, 182 (1911) 
‘Rancroft, Jour Phys. Chem 20, 1 we 
(1915) 


“Twomey Jour Phys Chem 19, 369 
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thzough the solution in smell drops, forming round 
wlobulea with aly bubbles clinging to cach. It wee hord 
to get rid of the bubbles oa the enloroform drops by 
Byakirg: ay £002 AS ose Was driven oit another huocie 
appeased exactly in the centur of tha crop. When So 
bubbles. wero dislodged from the drops, they rose tot 


surcece casTying with them some chloroform, a part 7 


whieh rome ined | on the eurfoce until it evaporated, while 
the meet sank baek to the bottem ef the aclution. Thea 
gi:bules were very nhobile and coalesced readily. Caus- 
tic potash was added to the solution, mekizg it alkaline. 
The caleroforra globule flattened immediately end the 
eic butola in the center disappeared. In stil) another 
experiment an acid solution was made alksline, then 
«id, and then alkeline again. The result confirmed 
Wiscu’s experimeyts,” for the drep of chloroform was 
always Sat im the alkaline solution and siways found in 
tha avid solution. There is scarcely any difference to 
be noted between the shape of the drop in acid golution 
and in pure weter, The same results were oblained 


when NcOH snd HCi were substituted for KOH and. 


K,£9,. 

“Iya one experiment ¢n 2 nitric acid solution the tera- 
perature wss raised.to gbout 40 deg. C. Bubdbles seemed 
to’ghoct frora all ngrts of the solution to the chloroform 
drop. When they had formed a’lerge bubble in the 


ceater. of the chloroform, the air bubble rose to the 


eurfece of the eclution ag in the other cases.”" 

‘Of course, it does not follow that the relative adsorp- 
tion of ges is “always greater for ci! in acid solution, 
but merely thet this eecmaa to be true in the cases hith- 
erto studied. I is purely an empirical observation. 
Another interesting fect ia the diffenlty that is experi- 
encéd in ge air bobbles to attach themselves ia 
acme caseg-to the oil films surroufiding the solid par- 
ticles. Boms people have even claimed that nascent 
pe is “essentia’, but this is-abourd. If the air bubble 

omeq ip contact with the cil if will adhere; but it is not 
eee to bring about this contact. It.can be done by 
vigorous egitation or by causing dissolved gn3 to come 
out of. eoiution, but the essential thing is merely to 
Be the gag in sctual contact with the oil. 

A large air bubble will have a relatively great lifting 
power, -put it will also tear loose very readily from an 
oiled particle. Weshall get better results if we produce 
a froth consisting of bubbies of air in oiL. Under ideal 
conditions the film’ ercund the bubbles will consiat of 
particles coated with oil. We cannot get a froth with a 
pure liguid and air. There mGat be present a third 
substaric® in colloids! solution which will tend to form 
an emulsion of sir in the liquid in question, for a froth 
‘is esatntially a very concentrated emulsion ef air in 
liquid. {f the colloidal material is not present in the 
liquid it must be added. {t has often been overlooked 
that whet is needed for ore flotation is a froth of air 
in oi. People have said’ to themselves that froth‘is 
what.{a needed and have added seponine and other 
things with disastrous results. Saponine produces a 
i. but it ia a froth of air im-water and therefore 
plays havoc with fictation. The things which have 
proved successful are substahces- like sodium resinate 
so cailed, which produces a froth of sir in water in an 
allegiine solution but.one of air in oi] in an acid solution, 
because free rosin forms a colloidal]. golution in oil but 
not in water. Mr. Van Arsdale has worded the matter 
in what seems.a different way by saying that the sub- 
stance added must tend to emulsify water in oil and not 

el] in water. This is very nearly the eame thing, be- 
cause substances which form colloidal solutions in oil 
and not in water tend to emulisfy water in oil.” I 


*Wilson, Jour. Chem. Soc. 1, 174 (1848) 
*Banerott, Jour. Phys. Chern. 17, 635 (19133) 
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have preferred to consider the oil-air inter: 
Van Arsdale the cil-water interface, but t} 


So, far, we have been considering the 
have a fair amount of oii. If wa cut the | 
oi). dewa elmost to vanishing quantity anothe 
race in, maragly, air flotation. When sufficient: 

lige ef cil are used, the air ficate the oil and 
floata the ore. The ord is inclosed in a drop 
ing the proper ox matter in mess and 
bettors of the <rop of oil, distorting it toa 
lesser extort. if the amount of oil is decre ( 
cleatiy, we.no longer have an oil drop eurroun 
perticle of ore, but an ciled particle, the lower. 
which is, or may. be, in contact with water, w | 
upper part is in contact with air. We are th, 
getting air‘effect in addition to the oil effect. 
know the relative jraportance of these two effects 
has been claimed—and disputed—that the modit} 
fictaticn ig of much greetexy value than the oth 
the Wocd and the McQuisten preceszes there is nt 
but that. the eeparation would be mere effectiy’ 
were possible to coves the ore particles with a th 
of stearin, lervidg the gengue particles uncoat 
is very difitcult to wet the efearin-coated com| 
copper ang gsluminivm powdorr, and it is therefoi) 
difficult to male them sink under water. In the 1 
processes of ore fctation using.very little oil p 
we get a thin coating on the ore analogous * 
atearin coating on the copper or the alu:aidium 7 
It is possible that the sir filet may surround 
particle completely so that the cil does not 
actual contact with the water. In that case we 47 
to & straight sir flosaticn of oiled particles. Thi! 
calis for further etudy because, if eztablished, it 
have a very important bearing on the future d 
ment of the gubject. 

it is under thease cir:umatances {hat addition c; 
oil causes the ore to cement together and sink) 
reason for thia will perhaps be seen more easil} 
consider the analogy of eand and watey. When 
water ia mixed with eand, we get a quicksan 
which it is unsefe to walk. With only a little 
we get a plastic masz over which it is a ples 
walk and out of which children can make fort) 
etc. When the sand dries out more, air gets in bj 
the grains, and the walking becomes hard, thou} 
sand is by no means dry from a chemical point 01 
When the amount of oi! round the ore particles /3 
ciently emall, the air gets in and makes a froth DI 
With more oil we get a plastic mass; with stil 
we get the bulk oi! process. 

Anderson" classifies flotation oils as “frothin, 
“collecting” oils." “There is at times some dif 
grasping the distinction between frothers and co 
‘ag euch, for one oil in itaelf may, and often do 
sess both frothing and collecting properties. 
of a frothing oil is auch as to produce froth in} 
or less amount, dependent on the frothing power} 
oil. A collecting oil has a collecting power f 
phides in preponderance over its frothing action 
therefore, so to speak, a poor frother; a collecti 
may have simply a collecting action and littist 
frothing action. As stated in the foregoing, 80} I 
combine both the properties of frothidg and col 
in variable degrees of each. 

“The most successful frothing oila include Ur 
oils, cresylic acid and turpentines and other pyr 
ous products from the distillation of wood—4 
methyl] alcohol.” ‘he coal tar phenols and thet 
““aMet. & Chem. Eng. 14, 138 (1926). 


SVan Apsacte calla then “foamern” and “oilers.” 
STnisthist-be an error W Dp. Ff. 


veland almost sll of the so-called essential oils 
4 fithera. The essential oil of eucalyptus finds. 
ngicularly in Australian practice, on account 
ive low cost and immediate supply. Castor oil, 
sh ference kas already been made, when mixed 
hieresene has found applicdtiion. Tho more 
» pducts of petroleum, including kerosene and 
p i) have been_successful frothing oils.” 

aii mineral ojls and tar oils do not generally 
gil fotstion froth, but have a marked selective 
p.ne apiphide minerals. Among the mineral 
e Muded the following: esphaltum bese, crude 
F efined oil, gasoline, burning oil, creosol, and 

NBO pe”? 


enuiaeral 1 froth is indicative of the former. 
» essentia} oils give a coherent froth and sat- 
yextraction; oils like pleic- acid or, candle- 
g/d oil, petroleum, and. lubricating and engine 
ia strong téndenty to produce heavy, thick 
eawhich wil! not float. -Oleic acid has a well- 
| jwer to float silicates.” 
re liquid docs not form a froth with fir, it 
fet no oils can be frothing oils except. in so 
ey contain suitable colloidal ‘material’ sus- 
them. In some.cases this colloidal material 
1/0, other cases it is for the organic chemist to 
t What the special substance is. Since ‘the 
t of the frothing Oila is due to the colloidal 
mB, it is a question of cost whether it is more 
sous.to mix a frothing oil witha collecting oil 
the constituent which makes the former a 


we are dealing with selective adsorption, we 
pect to fipd that some ojls would be better than 
‘certain p 


are better adapted to the successful flotation 
bearing minerals.” . Thére are no indeptrident 
m which this result.could have been predicted. 
fittation’ is due to ‘selective adsorption, @ny- 
ich will chenge the latter will change, the degree- 
ire of flotetien as far aa the oikavater fictatien | 
med. Adding -a third liquid which is miscible 
other two,-will tend to.make the oi] and water 
ore nencly alike ih composition and therefore’ 
rtics. This gives’ us-a Beasfbiljty ‘af varying 
tive ddsorption. within certain limits and its 
23. should’ be determined, even-though there 
nO economic advantages, {iy Now that we are a 
re clear as to the cauge’of frothing, it becontes 
to ataidy new frothing agents more’ successfully 
poseibie thet sore cf these might have distinct 
Z powers of their’ o In sonfe experiments 
made at Cornell by Mr. Briggs, it has been 
at addition of salt made it easier to shake vut 
ferric cxide with benzene.. The reason for 
as to be that the salt makes the colloidal solu- 
stable. Any substance which prevents peptiza- 
he water phase or promotes it in the oil phase 
1 to increase the flotation. I do not yet.know 
extent this is applicable to ore flotation; but 
n” reports that experiments performed on 8 60- 
oduct from the Joplin district containing pyrite 
na in a calcarcous gengue showed: that potas- 
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sium bichromete will deaden galenn and permit the 
flotation of the pyrite; that ‘sodium, petacsium, and 
ferric sulphates promoted tho production of clean ecn- 
centrates; and that ferrous-sulphatée end cr‘pric sulphate 
were very harmfu! to the successful flotation of this 
particular product, flotation ‘being practically tmpos- 
sible in their presence. Anderson, of coursa, ventures 
no opinion as to why these celts ect in this way; bat 
it ought. not to be difficult to work out a Eypothecia if 
some data wére forthcoming. The inadequscy of the 
present data is made clear by the statement ef R. H. 
Richards that in the case of a certain Tennessea sine 
ore the addition cf a smal! amcunt of copeer sulphate 
was necessary In order to bring about succensiul flote- 
tion. We hsve net yet thads =. experiments on the 
factors affecting the air flotation when the oi! is reduced 
to a minimum,, 20 {will not disctiss that foint af all. 
There setms ‘to be no reason to suppove thet ere Sota 
tion has yet géne beyond the first stages of its develop- 
ment, and certainly a cleay knowledge of the general 
theory should bé a help in peajncting the develonment. ~ 
Cornell University. 


_Newark Tnduatrial 1 Exposition 


Tho’ Industrial Exposition being held st Newark, 
May 18 to June 3, in the First Regiment Amory,’ say 
Street (resched by Centra] Avenue trolley), is repre- 
sentative of the largé fuanufacturing interests of that 
city. The exhibits are nicely arranged and Include a 
large-variety of industries. Among ihe industrial con- 
cerns having space are thé follovwing: ~ 

Gamon Water Meter Co., water racters. 

Stendar@? Oi) Co. of New Jersey, Pols wise oils end 
lubricants. 

Newark Wire Clcth Co., wire cleth for indubtrtal 
purposes and screens yp to 200 meth. 

Crocker-Wheeler Co., generatczs, motors. 

Westinghouse Electric Co., generators, motors, 
meters, Westinghouse “Mazda lamps. 

Murphy Varnizh Co., varnish pigmenia, oils, sriall 
grinding roils, filter preassn, ete. 

Celluloid Co., celluloid azticior. 

Driver-Herris Wire Co, Kichrome ‘hegs-réesisting 
metal, Mene!l metal wire, acriatl-vrire drawing teathine, 
demonstrating tiie drawing .of copner wire from 0.916 
in. to 0.0063 in. 

Newark Leather Machinery Company, gk ccanbined 
exhibits -of Newark’s. leathers companies Showing dif- 
ferent hhathers manufactured. 

National O & Supply Co., Vizcos oile and graasea. 

Combination Rubber’ Mfr. Co., hose, pecking, ete. 

Thorzs A. Edison, chemicals, ‘phenol, aniline, ele. 

dison Storage Bettery:Co., Alvaiine atorage bettery. 

neral Electric Co., Edicon Lamp Werss, Mazda 
lamrs,» historical exhibit showing developiacns sf in- 
candescept” lamp. 

Anti-Hydro Waterproofiny Uo., waterprosf Wig, 
waterprocf paint, for brick, concrete, etc. 

f. W. Horstmann -Co., McDowell feed-water heater 
and purifier. 


Bareau of Standards ec ane Bu- 
rean of Standards, Washington, D C., now has cesdy 
for distribution a new sample of its iron D, No. 6-b, 
repiscing No. 6-a, which has been long out of stock. 
The cofnposition of the new sample is: carbon, 2.92; 
graphite, 1.79;' silicon, 2.59; titanium, 6.0717; phoo- 
phorus, 0.631; sulphur (gray.), 0.046; mengancae, 1.64; 
copper, 0.044; chromium, 0.014; vanadium, - 0.025; 
nickel, 0.026, Until printed eee iatties can be bad a 
provisional certificate of analysis, without detsila, will 
h- furnished with each sample issued. 


joes Afinerals Separation, Limited, celal, vs. 
Defendant's Exhibit No. [41. 
CHINO COPPER COMPANY 
HURLEY PLANT 
Data Compiled from Statement (Form 12-C) Showing Results of 
Operation: of Vanner Concentrate Flotation Plant 
Month of November, 1916. 
se = aot Se eee Se — ——= 
FLOTATION VLAN FEED 
-\ssumed 
FeS, in 
Conc. and 
Fe Oxide 
he me in Tails 
DATE— Oil Ties AShoy Compnted Assay cy, Iron Computed 
Nov. Per a, Wer e, s an as oe 
1916 Ton Solids 24 lirs. Copper (Cites) Iron Hess less 
| DEReserae 8.06 46.43 420 3.60 4.51 17.8 6.7 14.4 
41.58 360 4.03 HS) Nese 4.7 10.1 
39.31 330 5.87 Lol 13.5 6.3 133 
40.46 284 6.83 8.56 11.1 6.7 14.4 
40.42 318 5.00 6.26 11.5 6.1 13.1 
37.40 310 4.60 5.76 1Se3 6.7 14,4 
36.71 282 5.43 6.81 128 6.9 14.8 
34.58 239 755 9.44 9.2 5.9 12.7 
: 37.31 248 6.03 7.55 125 S22 112 
Ne ees. 8.97 Soule 291 7 40 9.27 12.1 5.8 12.5 
1b Dae ee te 6.15 37.86 334 8.30 10.40 12.0 5.4 11.6 
| eens tes 10.67 39.41 312 8.77 11.00 9.1 4.8 10.3 
| eee ees 9.05 40.2 375 $.37 10.45 7.1 oe 7.1 
Se 10.80 4}.36 345 8.40 10.55 10:2 4.3 9.2 
|S een 1222 38.25 270 8.23 10.35 10.0 6.4 13.8 
(cee 14.23 41.56 292 9.93 12.45 16.0 6.9 14.8 
| eee enien 15.46 41.83 280 10.23 12.85 12.7 Se) 1 
iodo eee 23.98 30.53 176 9.20 11.40 10.7 4.8 10.3 
OPS sss 20.61 32.10 206 12.03 15.10 10.5 5.1 11.0 
A) ees 26.98 26.92 179 9.20 11.40 9.6 6.6 14.2 
2) a eae 17.68 36.64 244 9.63 12.05 10.8 7.0 15.0 
Oo 11.31 43.81 358 8.13 10.20 20.0 7.8 16.8 
ae 11.81 40.64 326 5.50 6.91 19:2 8.2 17.6 
A) nD 15.09 34.40 285 6.67 8.38 15.1 9.1 19.5 
BE cores: 26.14 28.32 184 7.83 9.85 9.2 8.0 18.2 
CASE seme 17.37 32.07 247 7.43 9.32 14.1 9.2 19.5 
SS ne 17.85 33.59 221 8.40 10.55 19.5 16.0 34.3 
DS eae 18.41 29.48 208 10.23 12.85 11.4 10.2 21.8 
Le 15.51 36.52 254 10.30 12.90 9.8 6.8 14.6 
‘ne 15.04 35.25 270 10.23 12.85 11.1 7.4 15.9 
Compiled from 
Original Record (Signed) F. R. WICKS, 
April 26, 1917. Asst. Supt. of Mills. 


Filed May 18, 1917. GEO. W. SPROULE, Clerks 
By H. H. WALKER, Deputy. 
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RAY CONSOLIDATED COPPER COMPANY 
HAYDEN PLANT 


Data Compiled from Monthly Statements (Form No. 62-R) Showing 
Results of Operation of Vanner Concentrate Retreatment 
Plant During Year 1916—Divided Into 
10-Day Periods. 


ASSAY PLANT FEED 


Lbs. Oil of, Water % Total 
Period Per Ton In Feed % Copper 9, Iron Cu. & Fe. 
79.00 5.97 7.04 13.01 
77.00 5.64 7.14 12.78 
78.00 6.39 7.15 13.54 
74.00 5.01 6.70 11.71 
73.00 4.54 6.18 10.72 
73.00 4.576 6.40 10.97 
76.00 4.£8 6.32 11.20 
77.00 5.20 6.78 11.98 
76.00 5.40 6.86 12.26 
75.00 BZ 7.16 12.28 
79.00 6.06 7.68 13.74 
73.00 5.42 6.77 12.19 
75.00 5,20 6.71 11.97 
76.00 BS 6.70 11.85 
75.00 5.60 7.19 12.79 
78.00 5.96 6.95 12.91 
77.00 S37 6.39 11.76 
77.00 §.55 6.86 12.4] 
79.00 6.52 ee 14.74 
80.00 5.76 6.92 12.68 
79.00 5.98 7.34 13.32 
81.00 5.88 6.84 WAWE 
79.00 5.73 6.29 12.02 
79.00 6.35 6.75 13.10 
78.00 6.02 6.56 12.58 
79.00 5.97 6.47 12.44 
80.00 6.31 7.05 13.36 
79.00 5.89 6.74 12.63 
78.00 6.05 6.10 12.15 
79.00 6.70 6.55 13.25 
78.00 6.05 6.36 12.41 
79.00 6.24 O27 12.51 


Compiled From 

Original Periodical 

Record E. W. ENGELMAN, 
Flotation Engineer. 


April 30, 1917. 
Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. , 
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RAY CONSOLIDATED COPPER CO. 
HAYDEN PLANT 


Data compiled from monthly statements—(Form No. 62-R)— 
showing results otf flotation operations for 10-day periods during year 
1916. Slime vanner tailing plant. 


ASSAY PLANT FEED 
> Pounds oS, of 
' of Oil Water oe oy o%, Tetal 

Periods Per Ton in Feed Copper Iron Cu & Pe. 

| ee 9 1.53 81.0 867 1.62 2.49 
[Les es Ds deere 5s §1.0 812 1.63 2.44 

icine aoe See a oe 1.82 83.0 903 1.76 2.66 

A Fae ee ee eee 

ci ee ee See 1.25 80.0 814 1.64 24s 

OMe Saar ee 1.26 80.0 818 1.60 2.42 

en Ae ae een 1.28 80.0 785 1.54 25 

LSS ce nee ed 1.48 78.0 810 1.67 2.48 

LD) ae ea leZ5 79.0 896 1.61 2.51 
I) arene. cette eet 73 78.0 840 1.59 2.43 
ple ce ie, 75.0 816 1.73 255 
) 2. ee Se 79 78.0 726 1.70 2.43 
1,8) 5 a 79 77.0 710 1.67 2.38 
I Sere 2 2 es eee ee 99 76.0 708 1.61 ane 
[A eee ee 77 76.0 680 1.65 2288 
Gee os 2 ee ee 96 77.0 700 Ie7Z 2.42 
17 asad et MOR ene ae 95 76.0 784 1:60 2.38 
(eer Re 1 ee ee erent tee 88 76.0 770 1.62 2.39 
a HE Raee Aes. 3.) ee aa 75.0 754 1.68 2.45 
72) ea RR ee ee ee .69 73.0 719 ESS 2:27 
DOME 2. 1) eee .69 79.0 780 172 2.50 
AMEN oo: to Bn 74 78.0 738 52 2.25 
7 SA RAED O TE SORBED De 29 77.0 713 1.67 2.38 
PIM ov sokiscvesivcisee ec ee 84 78.0 749 1.73 2.48 
AS, a OE NBO .88 79.0 782 EPA 2.49 
O75 See 2 NEB, 1 80 79.0 805 1.64 2.45 
Det. .o: -:, Sa 85 77.0 839 1.67 2051 
HD ER ee TN 82 78.0 812 1.71 2.82 
51 ee oe ee men ME 76 78.0 700 1.63 2.33 
Le ae? na .66 77.0 665 1.64 2.31 
A Dae ce 2 ae wl 77.0 762 il ey 2.43 
AS Ber te 2: een Cone ye 77.0 7153 155 2.30 
1; Rater Po ot oh .66 78.0 756 1.58 2.30 
15) a ec eo NM ne .63 78.0 745 1.62 2.36 
3 sete a ae, e7all 80.0 783 1.57 2.30 
Compiled From Orizinal 
Periodical Record. E. W. ENGELMANN, 
April 30, 1917. Flotation Engineer. 


Filed Mey 1%. 1977. GEO. W. SPROULE, Clegie 
By H. H. WALKER, Depwty. 


Butte & Superior Mining Company. O27 


Defendant's Exhibit No. 194. 


BUTTE & SUPERIOR MINING COMPANY 


Bata Compiled From Original Records of Flotation Plant Operations, 
Month of November, 1916. Flotation Plant Feed. 


i Sy ee a ee 


Assay Computed 
o% Sp % 

\ Solids Zinc ZnS 
222 15.0 22.4 
' 20.5 13.9 20.7 
. 217, 13.3 19.8 
BM 14.6 21.8 
20.0 13.6 20.3 
21R7, 15.3 22.8 
17.7 13.8 20.5 
18.5 14.2 2h] 
21.7 52 22.6 
21.0 NS, BOS 
227, 27 19.0 
WH! 13.0 19.4 
19.5 12.4 18.5 
21.5 12.8 19.1 
19.5 117 17.5 
els 15.4 22.9 
25.0 13.9 20.7 
245 122 18.4 
16.7 12.0 18.0 
BOSS 12.1 18.0 
Bllf/ 11.6 W733 
22.2 WL 16.7 
BB ps EZ 16.7 
Bro 12.4 18.5 
227 N25 18.7 
18.5 11.5 17.2 
25.0 11.1 16.5 
22,2 12.0 17.9 
ZAes W25 18.6 
Bay 12.9 19.2 


Compiled From Original Record 
April 28th, 1917. J. T. SHIMMIN, 
Mill Superintendent. 


Pied vies, 197 GEOL WW. SPROULE. Clerk. 
by Gate VM ALIER, Deputy: 
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Defendant’s Exhibit No. 195. 


UTAH COPPER COMPANY 
MAGNA PLANT 


METALLURGICAL DEPARTMENT 


Data Compiled From Statement Giving Average Results by Monthe of 
Operation of Vanner Concentrate Flotation Plant. 


September, 1914, to December Ist to 24th, Incl., 1916. 
DATA PLATTED ON CHART NO. 1. 


= 


a Lbs. New Oil 
Dry Tons « Solids Per Ton of 
Treated in Feed Original Feed 

1914 
SSe0D 1, | See aRm a see el een ects oa 9,258 41.67 3.05 
OV’, eee eee 10,085 45.46 LiGg 
INI GS, eae e ce aoe Dee eee 13,104 50.00 2.31 
JOB, a eee Rs 11,776 40.76 2.28 

1915 
Ya, ZR ee ORS eee ae eel eee 10,171 42.78 3.97 
Tefes ly Mr 2 Nc er eso ae ae ety. enue 12,686 44.20 1.85 
hs Canrel iy: | as Raeaeeeieta ane me ianaan cs. Sean Pagan cee 16,430 42.89 125) 
OE | Rene ore oe ne 18.350 42.13 1.85 
Wen ene ie UREN ip ae eee 20,229 40.42 DPM 
BURT Coen oS. 2 2. ee ee ee 19,036 32.10 3.84 
ARs Pesce oc canoe Re ene en IAG 36.58 4.63 
INGE 3 ee enero a OO eee ee EP 17,778 34.72 3.8! 
Seip ae oe Se a 19,014 39.40 3.85 
(OV, Ree ORM Aol yore tetera cient 2. 20,792 40.85 3.77 
iG ss See ee 2 ae AAD 42.08 4,32 
DOC. RE eee EOD Pn a ENG 40.56 47) 

1916 
piece 2. J ae eee eae i a 18,527 Moe 5.4% 
[E°C15) ean eae REA eras ee 19,000 34.96 497 
EVIFaMGily o2-:) han... Serer ce ce 20,003 29.20 S20) 
Ecos FESR DE nye ee ae ee 23,425 28.82 5737 
iN GS? 5 aR ana ee intr el AES BURA gee 24.142 SM 4.69 
| Oia eh see een eee erie a PR ee 28,510 30.66 Beds 
I puali Vass: foc ete eee ce eee eee 29,910 29.20 3.99 
JESUS 2 RN ROE aT RR ee 30,333 32.08 3.87 
Ee rcs cst iter ee 30,266 33.34 3.95 
OCs ete 32,494 Beha, RECS 
INO eae: 2-80) Se ee ee 30,375 33.82 3.70 
Bee iG a2 4) iy te te nd le 24,429 33.45 3.83 

Compiled From ' 
Original Record (Signed) R. A. CONRADS, 


Apr. 30, 1917. 


Puede xtay U8, 1917, 


Metallurgical Engineer. 
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Defendant's Exhibit No. 212. 


UTAH COPPER COMPANY 
ARTHUR PEANT 


TEST NO. 1—MACHINE NO. 1—RETREATMENT PLANT 
13 CELLS, FULL FEED, NO CIRCULATION 


TEST PERFORMED 9:30 P. M. TO 10:30 P. M. APRIL 21, 1917. 


ee 


o% COPPER: 


OF. 
Tonnage Total Carb. Sulphide Y Fe. % Ins. Salide 


Heading. ...... 10.1 4.700 15 4.585 42.26 
ailing... A 800 — .045 55 

Concentrate 3.0 14.150 0145 14.005 10.50 52.50 10.94 
IAtIO. Ob *COMMeNLT AIO?) 22st... ee. ce. ee ee 3.42 
Per cent indicated extraction: (Total (Guy... ...cces cts cee 87.95 
Per cent indicated extraction (sulphide) .....2..-0ccc- ee 88.29 
Rounds Oil “added cio 8 oe. onccscssleecs a 220 
Pounds oil added per ton 2.3.50: ee ee ee 21.78 


Oils: 66% Smelter Fuel, 
34% Janes 


Reagent—Calura. 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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UTAH COPPER COMPANY 
OREaUR PLANT 


TEST NO. 2—MACHINE NO. 1—RETREATMENT PLANT 
13 CELLS, FULL FEED, NO CIRCULATION 


TEST PERFORMED 7:45 TO 8:45 P. M. APRIL 21ST, 1917. 


@% COPPER 


Tonnage — (eeegusecnencinraeemmeeee ; 

24 His. Total Carb. Sulphide % Fe % Insol. % Solids 
ileading ...... 460 4.875 .060 4.815 42.00 
Seine 722... 302 462 .020 440 20.29 
Concentrate 158 13.300 .220 13.080 10.20 39.20 10.60 
Ratio of perecnecition sonet 200 on nec A ts A ER RO 2.91 
Per cent indicated extraction (total 5, ee ed eri 93.78 
mee mIGIGAted Exthaciomm(Sitlpliide)... 2. ...c.ccceeee cc cenccsee eeceeeeeereees 94.02 


OIL ANALYSIS ON PRODUCTS 
Lbs. per ton 


“STE eee eee ne ae ae 23.16 
WOnCeinntratewe ee ele 491.80 
OIL AND REAGENTS FOR TEST 
Pounds oil added per ton............ 249.83 
Oils: 59% Smelter Fuel 

30% Jones 


10% American Creosote No. 2 
1% Yaryan Pine 


Reagent—Calfura 


Pied Mey is, 1917, GEO, W. SPROULIs, Clerk. 
By H. Ti. WALKER, Deputy. 
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RAY CONSOLIDATED COPPER COMPANY 
HAYDEN PLANT 
Data Compiled From Monthly Statements (Form No. 62-R) Show ng 
Results of Operation of Vanner Concentrate Retreatment Plant 
During Year 1916. 
: DIVIDED INTO 10-DAY PERIODS. 


These Figures Submitted Below Consist of the Missing Periods as 
Shown by Similar Report Compiled by Me on April 30, 1917. 


NSIS DMEAVNAY 1918) 31D) 


Lbs. Oil oz, Water Goullotal 

Period Per Ton in Feed c Copper co Tron Cu. & Fe. 
Gh 5 php pees ata 3.60 76.00 4.78 6.14 10.92 
(6), <a eB eteretis Bali 73.00 5.55 6.50 12.05 
2 (ee, ora ree 3.04 77.00 § 55 6.86 12.41 


MISSING DATA FCR SLIME VANNER TAILING PLANT. 


Resco, eee 1.50 80.00 .80 1.60 2.49 
7A) Ape ee .66 73.00 he 1.54 2.26 


Respectfully submitted, 
(Signed) E. W. ENGELMANN, 
Flotation Eng’r Ray Con. Cu. Co. 
Hayden, Arizona. 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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URE’S DICTIONARY 


OF 


ARTS, MANUFACTURES, AND, MINES 


CONTAINING 


A CLEAR EXPOSITION OF THEIL PRINCIPLES AND PRACTICE 


EDITED BY ROBERT HUNT, FBS. E.S.8. 


Meeper of Mining Records 


Formerly Professor of Physics, Government School ‘of Mincs, &e. &e, 


ASSISTED BY NUMEROUS CONTRIBUTORS RMINENT LY SCIENCE AUD FAMILIAR WITH MANUTACTURDY 


& 
BARA ARAL D APPL LLL ILA LPL LPL PALE LAPP 


Ulnstrated with nearly Two Thonsand Engzavings on Wood 
i " 


Prrsu Eprrioy, cmrriy REwnITTEN’ AND GREATLY Eyraticzn. 
IN THREE VOLUMES—VOL, TI 
LONDON 


LONGMAN, GREEN, LONGMAN, AND. ROBERTS 
1860 rs 
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fafned trom a pressure-column ten feet in height,.and passes directly into the funnel, 


of a round budcle. . , ; 
The wheal. a, fig. 1377, is four feet in diameter, two fect six inches in‘ breadth; haa. 


twenty-four buckets, and makes five revolutions per mainute; B, launder for supplying 
the fincly-pulveriged cre; ¢, pressure-coluimn; D, jet-piece; =, launder for coaveying 
off the slime overfow of the wheel; ¥F, lgunder for conveying roughs to roand viddle 
A modification of this apparatus’ is employed at the Wildberg mines in Germany, 
where it has buen recently introduced, and is ‘found to, succéed admirably for ‘the 
clessifiestion of finely-divided ores. A 
Sizing cistern. —The tails from round buddies are sometimes passed throngh this ap- 
paratus. It consists, fiz. 1378, of a wooden box provided with an opening at the bottom, 
A, which ise communication with a Bre 
pressure-pife, B, an cutict, c, and 1378 
has a small reguicting sluice,p. The 
etuff from the buddleg enters at E, 23° 
and the pressure in the column is so 
regulated as to ailow the heavier 
particles of the stuff to descend, but 
“ep-the davae time to wash away at ¥ 
the lighter matters that may be as- 
sociated with the oro, ‘This is done 
by having the outlet c of less area 
than the inlet, and fising on the 
extremity D a convenicnt regulating 
sluice. by which means a greater cr 
less quantity of stuff may be passed 
over the depression 7, T'wo cisterns 
of this kind are generally employed, 
the second being used to collect any vevgh particles that may bave passed off from 
the first. The depth of the first cf these boxes may be eighteen inches, ita width 
thirteen inches, and its length three feet six inches. he dimensions of the second 
may be considerably less. 

The arrangement of another separating box is shown in jigs. 1879 and 1380. The 
slime water flows in at »:; and water stil! holding a considerable pertisa of-slime flows 
away from the opposite end. It is nceessary that pieces \of chip, small lumps, or 
other extraneous :natter should be intercepted previous to entering this apparatus, 
algo that the slimes should be evenly sized by means af atrommelor sieve. ‘The 
heaviest portion of the slime water in which the sand and ore is contained, is dis- 
charged at 0, which is about an inch square. ‘Che launders p p, are for the purpose 
of coaveying the slime water either to buddles or shaking tables. ‘The dimensions of the 
cistern No, 1 are, length, six feet; width, one and a half feet; cepth, twelve inches. 
Lut two other cisterns.of similar form are attached. No. 1 cistern will work about ten 
ions of staff in twenty-four hours, and by widening the box from cighteen to twenty- 
seven inches it will get through twenty tons in twenty-four hours. Affixed to one 
side of the boxes are hammers so contrived as to give thirty blows per minute ig the 


ae 
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manner of a dolly tub. The sides of the box have an angle of fifty degrees from the 
horizontal. ‘The chief dimensions of the two cisterns viz. one working ten and the 
‘other twenty tons, are evbdjoined. 


pene eamenenmaammn td 


Ten tons. | Twenty tons. 


ate 


= ae 


Lengits of 
SF POT Ga 
avD, OF geOR Bo 


1379 


According to experiments made in the Stamping House of Schernnitz, ld 
twelve tons are stamped in twenty-four hours, the first cistern separated ‘rom 
the slimes 40 per cent. of the ore; the 2nd cistern, 22 per cent.; the ard cisterns 
20 per cent.; the 4th cistern, 12 per cent.; together, 94 per cent, leaving & loss of 6 
per cent. f 
. From-No. 1 box every cubie foot of water flowing through gave 16 pounds ¢ 
‘sandy matter. No, 2 afforded 13 pounds of fincr stuff, No. 3, 16 pounds. and No. 
_4 yielded 12 pounds per cubie foot of water. It should be remarked that the outlet 
“9 IS proportioned to the dimensions of the machine. 
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“Wilhin’s separator. — This apparatus is the invertion cf Mr. J. B. Wilkin of 
Wheal Bassett and Gryls, near Helston. He describes it as a “self-acting tossing 


machine, by which the rough particles are seperated from the fine and prepared for 
the’inclined plase. The orey matter is carried into a small cistern by a stream of 
water which eaters at the top and passes cut at the opposite side bearing the finer 
perticles with it, whilst the rougher and heavier particles escape at the bottcm through 
arising jet of clean water, which prevents the fine and light particles from passing ia 
the same direction.” a, fig. 1384, inlet of clean water, 3, launder delivering the orey 
matter, c, outlet of fine end inferior stnff, p, discharge orifice for rough and heavy 
stu& This operation most be regulated bya flood-shut. A cistern 10 fect square on 
the top, and 18 inches decp will pass through about 40 tons in 10 hours. When. 
separating stamps work a emalicr cistern is employed, say 14 inches square, 10 inches 
deep, this will despatch 6 tons in 10 hours. ' 

/ A valuable form of separator is shown in fig. 1385, the peculiarity of which consists 


; 1385 


‘in the manner of introducing the water and slimes. Instead ‘of the latter depending 


for separation upon the power of an ascending column of water, it here Passes into a 
horizontal flow of greater or less volume and velocity, produced by altering the tap o. 
Compartments, viz. 1, 2, 3 and 4, are also filted in the box, for the purpose of receiving 
mineral of different densities and size, which is discharged and washed in strips set’ 
underneath; A, inlet launder to trommel; B, waist of sheet iron; ¢, trommel either of 
‘perforated plate, or wire ganze; D, shoot from trommel serving to convey awey the 
rougher portions; F, hopper for conveying stuff to shoot H, 2nd from thence into the 
box; F, ascending columu of water; , tap for regulating the flow of water; K, L, H, N, 
outlet pipes for dclivcring the separated stuff to strips or buddles; 0, lanoder for 
receiving overflow froma cistern; P, QR, valves regulating the width of the com- 
partments, also for the purpose of effecting the disposition of the different minerals 
with which the ore may be associated. 
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frame n. The slime box A” is perforated at p with numerous holes, each of which is 
fitted with small regulating pins, 

The table n nis 2 feet 2 inchics wide, and 
2 fect 10 inches long, with a bottom formed 
of copper gauze, It is suspended by the 
vertical rods K K, and varying degrees of 
inclination are given to the table by alter- 
ing the levers nou. For the purpose of 
quickening or decreasing the action of the 
table two cones are employed, 1 1’, upon 
which the driving band is shifted as may be 
necessary. A band from a runner, fitted on 
the axis of the cone i, communicates mio- 
tion to 4 pulley wheel, m, upon the shaft of 
which are cranks bttached to connecting 
rods G, giving motion to the table. 

When the machine is in operation, the ore 
flows over at F, into the launder beneath it, 
whilst the waste is carried over the opposite 
end into the trough =. 

Professor B. Silliman, jun., and Mr. J. D. 
Whitney give the following particulars of 
resul(s realised by this machine: —The total 
weight of ore stuff dressed during 122 days 
was 11,948,900 pounds of rock stamped and 
crushed, er 5,080 tons miners’ weight. 

‘The total cre sold from this quantity of 
stuff was 128 gross tons (2352 Ibs.), or 2y5 
per cent. of the stuff worked over, By the 
Captain's vans the average richness cf the 
stamp work (forming much the larger part 
of what goes to the separators) for 22 weeks 
«was 2°32 per cent. The humid assay of 
the average work from the stamps for five 
weeks in July and August, gave for the 
richness of the stuff dressed on the separators 
3°28, per cent. of ore, or ‘984 per cent. cf 
metallic copper. There is, therefore, au 
apparent loss in the tailings of J, per cent. 
of 80 per cent. ore, or 73, of copper. The 
; amount. of ore, however, lost in the tailings 
does not exceed ¥, to ¥, per cent., or about ,\5 per eent. of copper. The actual pro- 
ducts of working, therefore, as may be seen, ex¢ecd for the machines the average rich- 
ness of the Captain’s vans. Be 5 

Of the total ore produced in this time, 181,126 ponnds came from the separators,’ 
and 160,858 pounds from the jiggers. The whole amonnt of stuff therefore required 
to produce this amount of ore, estimated from the above ratio (1°15 : 1) is 768,680 

: pounds. This may be taken approximately 


e as the actual quantity which passed over 

1419 | the separators, and if calculated oa the 

pe ; - Captain’s vans, it should have produced 
hachZl 11 Lidia 


177,961 pounds of ore, while in fact it did 

produce 181,125 pounds, or a variation in 

excess for the. machines of only 3,210 

A pounds. Euch of the separators therefore 

yee ee op dresses about 14 tons of rock daily, of stulf 

pre = 2 * Nearer yielding an average of 2°5 per cent. of 30 
aay pS: per cent. ore. 

Dolly tub or packing kieve-~This ap- 
paratus is employed for the purpose of ex- 
cluding fine refuse from slime ore, which 
has he¢n rendered nearly pure by previous 
mechanieal treatment. In using it the 


Ye) rine ¢ 
wl Ln workmen proceed thus:—The kieve, fig. 


and tl ate -_ ~~ 1419, fs filled to a certain height with water, 
Wc coll yes introduced. A couple of men then take hold of the handle p, and 
ng M rapidly cause the water to assume a circular motion. The tarsing is then 


35] 
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commenced by shqvelling in the slime until the water is rendered somewhat thick, 
After continuing the stirring for a short period, the hasps 3: « are loosened, and the 
harp with the dolly are suddenly withdrawn. ‘The tub 
is thea packed, by striking its outside with heavy wooden {Ss st—Ss—~CS~S@ 
seallets. When this operation is terminated, the water is \ 1420 

poured off through plug-holes in the side of the tub. 3 

‘The object of the rotary motion created by the dolly is 
to scour off clayey or other matter adhering to the ore, 
whilst the packing hastens the subsidence of the denser 
;ertions, In one operation of this kind four distinct strata 
nay be procured, 4$ indicated by the lines a b,cd,efy, 
kok, iysiy. 1420. 

The upper portion, viz. from a to 3, will probably have 
to be $et aside for further washing, whilst the schlich c 
should be fit for market. ‘The conical nucleus in the ecutre of the tub generally con- 
sists Of coarse sand, and is usually further enriched on a copper bottom sicve, or else 
subuiitted to the action of a tye, or other suitable apparatus, 

Slachine dolly tab. — This kieve is packed by machizery represented in the 
gecompanying woodcut, in which a is a small water-whcel vdorking a vertical shaft n, 
and criving another shaft o. At the bottom of this is xed a notched wheel p, which 


1421 


RS . 


RE RAS RONAN SSS 
S WAVw@ SVAN 
SSS 


presses outwardly the hammers ££; these are mounted upon iron bars FF’, and 
violently driven upon the side of the kieve by means of springs c c'y 
The degree to which ore can be concentrated by dollying must evidently depend 
upoa several conditions: — 1st. ‘The initial percentage of the ore. 2nd. The con- 
Cition to which it is redueed. 3rd, The matrix with Which it is associated. 4th. 
The proportion of water empleyed. And lastly, ifthe rotation and packing have becn 
Jidiciously performed. An experiment upon some sandschlich lead ore, much inter- 
muxed with fine carbonate of iron, gave the following results: —~ 
Introduced into dolly.tub, 17 ewt., assayed, 48%. , 
Time required to introduce stuff - : - - - 6 minutes. 
Dolly rotated . = - - - 2 - 5 A 
Dolly withdrawn — 
Tub packed - 5 - - - . - s = 5 " 
Runuing off water - - : - ° . - Coma 
Skimming and cleaning out tub - - - - - 20 » 


Total - 42 
Filed May 18, 1917. GEO. W. SPROULE. Clerk. 
Py W WH WALKER. Deonuty. 
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B, which it Iriven at a slower rate hv means of toothed wheels, and gives by cranks 
or eccentr.::, a horizontal motion backwards and forwards to sets of s-:rapers F, ahove 


=a a eng ee ee a 
~ STi an nt — —— 


the cisterns. These are 60 arranged as to remove the upper stratum of the substance 
being acted upon, and discharge it into waggons or other cenvenient receptacles ; 
these upper strata are of course the lightest, the heavier part settling upon the per- 
forated plates below. 

Wheo from the action of the machine a considerable quantity of material has ac- 
cumulated upnn these plates. the scrapers are thrown out of gear by means of ap- 
paratus attached, H a, and the stuff raked off, the operation being then continued on 
fresh supplies. Doors, oa, at the bottom of the machines admit of any fiue stuff which 
May pass through the perforated plates being removed from time to time as may be 
necessary. a 

These machines are in use for cleansing coal as well as other mineral substances. 

Tn such eases the heavier stuff which remains upon the plates consists of shale, 
pyrites, &c., very injurious substances in the manufacture of coke. ~One machine of 
two connected cisterns, is capable of washing about thirty tons per diem of coal, but 
the quantity of mineral work will depend upov the amount of ore present jn proportion 
to the waste. The size of the perforations in the screens is adapted to te quality of 
the material acted upon. ; 

gold washing machine has been arranged by Mr. John Huut, late of Pont-Pean, 
France. This gentleman states that if requires but little water, and is so contrived, 
as to circulate this water for repeated usc; also that the principle would be found very 
suceessful if employed on a more extended scale ; this Mr. Hunt intends to carry 
joto operation at some lead miues in Corawall 


SEPARATORS 


Of late years apparatus of this cass has been stcadily coming into operation, not 
only ‘in lead and copper mines, but also in the dressing of tin ores. The prevailing 
principle is that of directtag a-pressure of water against the density of the descending 
material, making the former sufficiently powerful to float off certain minerals with 
which the ore may,happen to be associated. When marked difference of densities 
exist, aod the ore can be readily freed from its gangue, this mode of separation will 
be found effective. Trommels may be advantageously employed for sizing the stuff 
previous to its entry into the several separators. 

Slune separator —This apparatus is duc to Captain Isaac Richards, of Devon 
Great Consols, and is employed for removing tbe slime from the finely-divided ores 
which have passed through a series of sieves set in motion by the crusher. The 
fincly-divided ores are for this purpose conveyed by means of a launder upon a small 
water-wheel, thereby imparting to it a slow rotary motion. Whilst. this is turning 
time is allowed for the particles to settle in accordance with their several densities ; 
the result obtained-is that the. heavier and coarser grains aré found at the bottom of 
the backets, whilst'the lighter. and foer mativrs held in suspension are poured out of 
the buckets and ow away through a launger provided for {hat purpose. ‘The stuff 
temaining in the bottom -ofthe-buekets is washed out by-means of jets of eater ob- 
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This machine was in con- 
stant use at the Great Polgooth 
Mine for some time, and it is 
said effected a saving of 30 per 
cent. in the dressing of slime 
ore. It is not so well adapted 
for rongh as for the treatment 
of fine slimes; the apparatus 
may he managed by a boy at 
mts 8d. per day, and the cost of 
the machine complete is about 
601. 

Percussion table or Stossheerd. 
— The diagrams, jigs. 685r, 
€85s, and 685¢, exhibit a plan, 
vertical section, and elevation of 
one of these tables, used in the 
Harz. The arbor or great shaft, 
is shown in section perpendi- 
cularly to its axis, ata. The 
cams or wipers are shown round 
its circumference, one of them 
having just acted on x. 

These cama, by the revolu- 
tion of the arbor, cause the 
alternating movements of a 
horizontal bar of wood, o, v, 
which strikes at the point z 
against a table d, b,c, This 
table is suspended by twochains ¢, atits superior end, and by two rods at its lower end. 
Aiter having been pushed by the piece, 0, u, it rebounds to strike against a block or 
bracket B. A lever p, g, serves to adjust the inclination of the movable table, the 
pivots g being points of suspension. 

The stuff to be washed, is placed in the chest a, into which a current of 
water runs. The ore, floated onwards by the water, is carried throngh a sieve on 
a small sloping table x, under which is concealed the higher end of the movable 
table d, 6, c, u; and it thence falls on this table, diffusing itself uniformly over its 
surface. The particles deposited on this table form an oblong ¢alus (slope) upon it; 
the successive percussions that it receives, determine the weightier matters, and con- 
sequently those richest i metal, 
to accumulate towards its upper 
end at w« Now the workman by 
means of the lever p, raises the 
lower end d a little in order to 
preserve the same degree of in- 
clination to the surface on which 
the deposit is strewed. Accord- 
ing as the substances are swept 
along by the water, he is careful 
to remove them from the middle 
of the table towards the top, by 
means of a wooden rake, With 
this intent, he walks on the table 
dbeu, where the sandy sediment 
has sufficient consistence to bear 
him. When the table is abun- 
dantly charged with the washed 
ore, the deposit is divided into 
three bands or segments d b, be, 
cu. Each of these bands is removed separately and thrown into the particular heap 
assigned to it. Every one of the heaps thus formed becomes afterwards the object of 
a separate manipulation on a percussion table, but always according to the same pro- 
cedure, It is sufficient in general to pass twice over this table the matters contained 
in the heap, proceeding from the superior band cw, in order to obtain a pure scalich ; 
but the heap proceeding from the intermediate belt dc, requires always a greater 
number of manipulations, and the lower band dé still more.- ‘These successive mani- 
pulations are so associated that eventually each beap furnishes pure schlich, which is 
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obtained from ‘the supérior band c#. As to the lightest particles which the water 
sweeps away beyond the lower end of the percussion table, they zall into launders, 
whence.they are removed to undergo 4 new manipulaliou, ; ; 

Fig. 1413 is a profile of a plan which has been advantageously substituted, in the 
Harz, for that part of the preceding apparatus which causes the jolt of the piece ov 
against the tabledécu. By means of this plan, 
it is easy to vary, according to the circumstances 
of a manipulation always delicate, the force of 
percussion which a bar z y, ought to communicate 
by its extremity y. With this view a slender 
piece of wood u is made_to slide in an upright 
piece, cx, adjusted upon an axis at v. ‘To the 
piece « a rod of iron is connected, by means of a 
hinge z; this rod is capable of eutering more or 
less into a case or sheath in the «iddle of the piece - 
vr, and of being stopped at the proper point, by 
a thumb-serew which presses against this piece. If it be wished to increase the force. 
of percussion, we must lower the point z; if to diminish it, we must raise it. ln the 
first case, the extremity of the piece u, advances so mucly further under the cam of 
the driving shaft ¢; in the second, it goes so much less forwards; thus the adjustment 
is produced. 

The water for washing the ores is sometimes spread in slender streamlets, some- 
times in a full body, so as to let two cubie feet escape per minute. The number of 
shocks communicated per minute, varies from 15 to 36; and the table may be pushed 
ont of its settled position at one time three quarters of an inch, at another nearly 8 
inches. The coarse ore-sand requires in general less water, and less slope of table, 
than the fine and pasty sand. : 

The following remarks on the Freiberg shaking table, are by Mr. Upfield Green, 
of the Wildberg Mines, Prussia. The bed of the table is about fourteen feet 
iong, oy SIX feet “wide, aud is Sonued vl duubie one-tuck uourus, lasteavd 10a sloue 
frame, The table is hung by four chains, the two hindermost are generally two feet 
long with an inclination of 2 to 4 inches. The two front ones, which are attached 
to aroller for the parpose of altering the inclination of the table, are five feet six 
inches long, and hang perpendicularly when the table is at rest. 

The table receives its action from cams inserted in the axle of a water-wheel, 
acting on the knee of a bent lever. The slimes after being thoroughly stirred 
up by a tormentor, are conveyed by a launder in a box, where they are still further 
diluted with clean water, and passing through a sieve with apertures corresponding 
tc the size of the grain.to be dressed, flow upon an inclined plane furnished with diffu- 
sing buttons, and from thence drip on to the shaking table. 

In treating rough slimes the two hindermost chains are set at an irclination of 5 
to 6 inches, and the table with an inclination of 4 to 6 inches on its length, makes 
36 to 39 pulsations of 5 to 6 inches in length per minute, About 2! eubie feet of di- 
luted slimes, twelve of clean to one of slime-water, enter the table per minuce. 

Before commencing the percussive action, the table is covered with a thin layer of 
rough slimes, and during the first few minufes only clean water is admitted. In 
consequence of the quantity of water and violent motion employed, the smaller and 
lighter particles of ore are likely to drift down the table, and a rake is therefore 
employed at intervals to reconvey such particles towards the head of the table. Care 
must, however, be taken not to allow the water to wear furrows in the deposit. 
From two to three hours are usually required for the roughest sand-slimes to Ceposit 
four to five inches on the head of the table. The crops are twice more passed over 
the shaking table and afterwards dollied. The rapidity of movement and quantity of 
clean water increase, with each operation, ‘The tails of the first operation, which are 
considedbty poorer than the original stuff, may be either thrown away, or onc : more 
passed over the table, when the crop will be fit for treatment along witha fresh quan- 
tity of priginal slime. The treatment of fine slimes is similar to-that of the rough, with the 
exception that the inclination of the table, quaatity of siime-water, proportion “of clean 
water, and length of stroke, constantly decrease with the degree of fineness of the 
slime; and the number of strokes increase in proportion. In fact, for the finest 
slimes, the table has no greater inclination than onétinch on its whole length, while 
the stroke, of which 35 to 45 per minute are made, is no tonger than} to4an inch. ‘The 
time required for dressing varies with the nature of the slime operated on, five tons 
of rough slimes occupies sixty-eight hours, whilst the same quantity of very. fine: 
slimes requires no less than four times that period. 

- The Stossheerde.—To the kindness of Mr. Charles Remfry, of Stolberg, I am 
indebted for the elevaticz, of a stossheerd erected at the Breinigerberg Mines, wuder 

Vor. TI. AA: : 
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his management. It has the merit of being extremely light, re 
and of performing its work ina highly satisfactory manner, Fig. 


quiring little powe 
’, 
1414, 4, , table swung 


1414 


by chains, Bp’, its width being 3 feet and length 12 feet. A greater or less incli- 
nation is given to the table by raising or lowering the screws cc’. At the upper end 
of the table is a buffer, p, which acts against a counter buffer,e. A sliding bar, F, is 
also fiuted between the table and percussion lever c. This lever is struck by cams 
fitted on the axis A, driven by the runner J. The slimes to be treated flow into the 
cistern kK, 30 inches long. 13 inches wide, and 18 inches deep. Into this box a 
tormentor, 1s introduced for the purpose of breaking up the slimes. The bottom is 
fitted with a launder, 1, 7 inches long, and 5 inches wide. From this launder 
proceeds a head-board, M, expanded t+ the width of the table, and fitted with buttons, 
for the purpose of dispersing the slimes equally on the head of the table. 

Atthe Breinigerberg mines the slimes are very fine end tongh, and not fich in 
metal. With the round buddle unimportast results were obtained ,; but the stoss- 
heerd cowcentrated them satisfactorily. About five tons of rough slime are enriched 
per day.on four tables, whilst from nine to ten tons of the enriched slime are des- 
patched in a similar period. : 
- The four tables are mauaged by two boys, at a cost of 1s. 2d. per day. The cost 
of these machines complete, including water-wheel, 9 feet diameter, and 3 feet in 
breast,.was 1142 

Sleeping tables. — Figs 1415, 1416, represent a complete system of sleeping tables, 
tables durmantes, such as are mounted at dria. Fig. 1415 is the plan, and fig. 1416 
a vertical section. The ores, reduced to a sand by stamps, pass into a series of conduits, 
aa, 6b, cc, which form three successive floors below the level of the floor of the worka. 
The sand taken out of these conduits is thrown into the cells g; whence they are 
transferred into the trough e, and 
water 1s run upon them by turning 
two stop-cocks for each trongh. The 
sand thus diffused upon each table, 
ruos off with the water by a groove 
f, comes upon a sieve A, and spreads 
itself upon the board g, and thence 
falls into the slanting chest or sleep- 
ing table (4, The under surface & 
of this chest, is pierced with hales, 
which may be stopped at pleasure 
with wooden plugs. There 1s a con- 
duit m, at the lower end of each table 
to catch the light particles carried off 
by the water out of the chest : &, 
through the holes properly opened, 
while the denscr parts are deposited 
upon the bottom of the chest. A 
gencral conduit n, passes across at 
the foot of all the chests, 1A, and 
receives the refuse of the washing 
operations. 

: in certain mines of the Harz, 

tables called @ belai, or sweeping sdbtee are employed The whole of the 
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process consists in letting flow, over the sloping wble; ia successive currents, water 
charged with the ore, which is deposited at a leas or greater distance, as also 
pure water for the purpose of washing the deposited ore, afterwards carried off by 
mreans of this operation. 

At the upper end of these sweeping-rables, the matters fer washing are agitated in a 
chest, by a small wheel with vanes, or flap-boards The conduit of the muddy waters 
opens above a little table or shelf; the conduit of pure water, which adjoins the 
preceding, opens below it. At the lower pgrt of each of these tables, there ig a 
transverse slit, covered by a small door with hinges, opening outwardly, by falling 
back towards the foot of the table. The water spreading over the table, may at 
pleastrre be let into this slit, by raising a bit of leather which is nailed to the table, so 
as to cover the smail door when it is in the shut position; but when this is opened, 
the piece of leather then hangs down into it. Otherwise the water may be allowed 
to pass fregly above the leather when the door is shut. The same thing may be done 
with # similar opening placed above the conduit By means of these two slits, two 
distinct qualities of schiich may be obtained, which are deposited into two distinct 
‘conduits or canals. The refuse of the operation is tarned into another conduit, 
and afterwards into ulterior reservoirs, whence it is lifted out to undergo a new 
yashing. 

Brunton's machine.—This apparatus appears to be well adapted for the utilisation 
of the ore contained io very fine slimes At Devon Great Cousols it is extensively 
employed, net only to concentrate the viscid kind of slime sometimes found at the 
periphery of the roand buddle, bat also to dress the tops and middles resulting from 
toe dollyiag operation. . 

The smell water-wheel, shown in fig. 1417, is sufficient to drive six of these 
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machines, viz. three on each side. Before the staff is permitted to enter upon the, 
rotating cloth, it is disintegrated by tormentors, and passed through a sizing 
trommel ; it then flows over the head or dispersing board 1, om to the cloth. This 
cloth rotates towards the stream on two axles, H and M, and is supported by a third 
roller x. It is also stiffened in ita width by nomerons laths of wood. Clean water 
is iatrodaced ‘behind the entrance of the slime, in order to give it the proper con- 
sistency. Different degrees of inclination are given to the cloth by raising or 
jowering the roller m, by means of the screw K. The heavier particles lodged ou the 
cloth are caught in the waggon R, whilst the lighter matter is floated over the roller 
mM. The following particulars are furnished by Captain Isaac Richards, of Dévon 
Great Consols :— : 

One revolution of the cloth is made in 44 miuutes ; its length 1s about 294 fect, so 
‘that it travelsssay64 feet per minute. Its with is four feet two inches. “ 

Before the slime comes upon the cloth it is reduced to a size of 4, of an inch, and 
yields an average of 14 of copper; but by means of this machine the stuff is concen- 
fated so as to afford 5 per cent. In ten hours it will clean 1} tons, at a cost of I}. 
‘per ton. ‘Zhe speed of the cloth must, however, be varied with the condition of the 
nf; if jt Be very poor the cloth must travél very much slower, since the enrich- 
Went reqarres’a longer period of time. 

At the end of the machine, and worked by the same water-wheel, is a dolly tub; 
‘bat the dimensiona and mode of working this apparatas are fully stated page 356. 

-Bradford's slime apparatus, fig. 141&, has been extensively employed at the Bristol 
Mines, situated in Connecticut, United States. 

Tes action is intended to imitate that of the vanning shovel. The slime enters by 
the launder a, about 5 inches wide, and descends on the inclined head a’, which 
“expands from the width of the launder to within afew inches of the width of the table 
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affords very little natural fall. In such case the enrichment of ore’ becomes more 
expensive frum the necessity of shifting some of the various products by manual 
labour, and of introducing lifting appliances in order to procure the requisite eleva- 
tions for carrying out the various claborative processes. It is, moreover, scarcely 
practicable from the conformation of the ground to form useful reservoirs of water 
within a reasonable distance; neither does it commonly occur in such cases that a 
free supply can be obtained for washing. 

The pumping engine is therefore required to furnish the requisite quantity of 
water, This is generally conveyed overthe floors by wood lauuders, often interfering 
a with each other and obstructing the direct circulation of 
carts, railways, &c. Now if a stand-pipe or pressure 
columin were erected at the engine, and a main judiciously 
laid throughout the floors, it is Obvious that it would not 
only remedy this evil, but also afford water for the several 
washing purposes, as well as motive power for common, 
dash, or other wheels, together with turbines, flap jacks, &c. 

When an inconsiderable proportion of water has only 
to be raised to a higher level the common shoe or chain- 
pump will be found to render effective service; but 
when a larger stream is requisite it would be better 
to employ the rotary pump. This pump, fig. 1429, has 
been brought to great perfection by Messrs. Gwynne ; 
A is the suction-pipe, and s the discharge, the dotted 
lines showing the discharge B, horizontal when required. 

Pumps of the following dimensions are stated to raise 
and discharge per minute for medium lifts, say from 10 to 70 feet high: — 


Diameter of Diameter of Gallons of 
discharge-pipe. suction-pipe, water per mioute. 
1} inches. 2 inches. 25 
3 ” 4 ” 70 
4 oy ‘ 5 on 150 
5 os 6 45 300 
6 " ? ” 500 
7 9 8 » 1400 


Stuff consisting of slimes and sand may be readily elevated by means of a Jacob’s 
ladder or the Archimedean screw, illustrated at page 437, Vol. I fig. 269. For short 
elevations combined water and raff wheels devised by Mr. Charles Remfry of 
Stolberg, Prussia, may be advantageously employcd. ; 

Fig. 1430, a, water-wheel; 8, raff or inverted wheel; c, axis of both raff and water 
whcels, carrying a tooth driving wheel; D, sizing trommel; &£, launder for inlet of stuff ; 
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r, discharge launder; 0, shoot delivering water and raff to lannder H; x, cistern. 
receiving slime from ttommel. iam 

fitene pits.— In the several operations of cleansing ores from mud, in grinding, and 
washing, where a stream of water is used, it is’ impossible to prevent some of the 
finely attenuated portions floating in the water from being carried off with it 
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Slime pits or labyrinths, called budille holes in Derbyshire, are employed to collect that 
matter, by recviving the water to settle at a little distance from the place of agitation. 

These basins or reservoirs are of varicus dimensions, and from 24 to 40 inches 
deep. Ilvre the suspended ore is deposited, and nothing but clear water is allowed 
ty escape. 

The workmen employed in the mechanical preparation of tle ores are paid, in 
Cumberland, by the piece, and not by day’s wages. A certain quantity of crude ore 
is delivered to them, and their werk is valued by the Zing, a measure containing 
ladcwt. of ore ready for smelting. The price varies according to the richness of the 
ore. Certain qualities are washed at the rate of 2s. éd., or 3s. the bing; 
while others are worth at least 10s. The richness of the ore varies from 2 to 
20 bings of galena peor shift of ore; the shift corresponding to § waggon loads, 

It is not essential to describe the dressing routine observable ia any particular mine, 
sinee it is scarcely possibie to observe the same system in any two distinct concerns. 
In the various modes of treatment, however, it may be remarked that the two leading 
features will always be redu-Mou'to a proper size and separation of the ore from the 
refuse. Until the vin stuff urrives at the crusher or stamps, the labour is chiefly 
one of picking and -viceting, but from these machines usualty commence a long series 
of divisions, sub-divisions, selections, and rejections. To follow these out in their 
various ramifications would not ouly exceed the limits of this paper, but would 
perhaps be misunderstood by those not intimately acquainted with the subject. —J.D. 

OREIDE, anew brass, is the nanic given by MM. Meurier and Valient, of Paris, 
to an alloy which has a golden brillianey. 


Copper - - : 100 | Sal ammonia - - 36 
“Aine 2 - - 17 | Quicklime - . 1:80 
Magnesia - - - G | Tartar of commerce 9 


The copper is first melted and then the other things are added, by small portions 
at a time, skimming and kecpiug in {rsion for about half‘an hour. 

The orcid: has a fine grain, malleable, takes a mostebrilliant polish, and has its 
complexion restored by the use of acidulated water. ‘This brass melts at a compara- 
tively low temperature. ‘Vhe zine replaced by tin gives’an alloy of greater brilliancy. 

ORIENTAL AMETHYST. The name giveu to the violet or lilac-blue variety of 
sapphire. [t forms the passage between that gem aod the ruby. 

ORIENTAL EMERALD. The name given to green sapphire. 

ORIENTAL TOPAZ. Vhe name given to yellow sapphire. 

OR-MOLU. A brass in which there is Iess zinc and more copper than in the 
ordinary brass; the objeet being to obtain a nearer imitation of gold than ordinary 

brass affords. In many of-its applications the colour is heightened by meaas of a 
gold lacquer. but in some cases, and as we think with very great advantage, the true 
colour of the alloy is preserved after it has beca properly deveioped by means of 
dilute sulphurie acid. ; 

ORPIMENT (Eng. and Fr. ; Yellow sulphide of arsenic ; Operment ; Rauschgelb, 
Germ.),is found native in many parts of the world ; in Hungary, Turkey, Chioa, &e ; 
‘the finest specimens being brought from Persia, in brilliant yellow masses, of a lamcllar 
texture, called gulden erpiment. 

Native orpiment is the auripiqnentum, or paint of gold, of the ancients. It was so 
called in aliusion to its use and 1s colour, and also because it was supposed to contain 
gold. Froin this tern, the common name of “ orpiment,” or “gold paint,” has been 
derived, 

In nature it is found most generally.in amorphous masses of a bright yellow colour, 
hut sometimes 10 crystals, which are oblique rhombic prisms ; these crystals are 
flexible, of a yellow colour. and possess a brilliant lustre, 

Native orpimeut has a specifie gravity of about 3°48. Orpiment is also prepared 

artificially, chiefly in Saxony, by subliming in cast-iron cucurbits, surmounted by 
conical cast-iron capitals, a mixture in due proportions of sulphur and arsenious acid. 
As thus obtaincd, it is in yellow compact opaque masses, of a glassy aspect ; yielding 
a powder of a pale yellow colour. : 
Artificial orpiment seems to be a substance of uncertain composition, it containing 
sometimes, according to Guibourt, 94 per cent. of arsenious acid, and only 6 per cent. 
of the tersulphide of arsenic. On this account it is much more soluble in water than 
the native orpimeut, and consequently a much more powerful poison. It has been 
administered several times with criminal intentions, and in many of the cases proved 
fatal. - Orpiment is the colouring matter of the pigmentcalled king’s yellow, which 
is a mixture of arsenious with a little tersulphide of arsenic, just as the sample analysed 
by Guibourt. 

A proper tersu!phide of arsenic may be obtained by passing astveam of sulphuretted 


ohG. 5260 


A.D. 1910 


Date of Application, drd May, 1910 
Complete Spscification Left, 25th Nov., 1910—Accepied, 16th Feh., 1911 


PROVISIONAL SPECIFICATION 
Improvements in or relating to Gre Concentration. 


ae wEODORE Jusse Hoovex, Metullurgist and Censulting Mugmeer, and 
5 Seragation Limrrep, both of No. 62, Loudén Wall, in the City of 
Go hereby declare the nature of this invention to be as follows; — 


This mveution relates to improvements in ore coucentrution. Various pro- 
essex ore knowa In which one constituent such as the metallic sulphide m an 
re iy separated from another constituent by gaseous flotation im a liquid. The 
} object of this invention is to previde simple. and effective meaus for the intro- 
dusticn of air or other gas iu a state of extremely fine division into an ore 
pulp in such a way as to effect the gaseous flotation of certain particles. For 
Pexumple, ihe Patent No. 12,788/1902 describes a process of ore. concentration 
which consists in mixing the finely powdered ore with water, adding i suitable 
Oil und then liberating w gus in the mixture se as to carry the oiled particles 
W tho surface in the form of a froth, and the present invention is particular) 
asplicable to a process of this general type 

According tv this invention the method of introduc nug ar or other gas duto 
Wn are pulp tor the purpese of eftecting Hutation of certain particles consists 
m kwinging the ore pulp ints contact with a porous medium through wirich 
iy oF cihox, gas is caused to pass. Thus according te one methad the pulp i 
mircduced into 3 vessel having one or more porous walls through which air 
) er other pms cau be caused to pass. 

The porcus media employed wecordipe ta this imveutieu may consist of 
Plates of porous ceramic material, porous brick, coke, or felt or other fibrous 
Suiderial suitably supported 

The gas which is caused to pass chrough the porous medina into the ore 

pulp may be air, or furnace gases or it may be a gas produced cliemiecliy such 
ascarbonic acid liberated from a carbonate or the gus may be produced electro- 
lytically, or the ee which is passed through the porous mediuin may act both 
as selective agent and as frothing agent; a gas such as formaldehyde or 
carbo bisalp: hide vapour can be thus employed. The introduction of the gus 
) through the porous medium 1 may be effected either by pressure or by suction. 

Ghis ; invention 8 applicuble in conjunction with various processes of cre con- 

eentrstion and a number of different means can be employed for carrying the 
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Mvention inte eiieet, Ker exumple, after agitating au ore pulp with an oil 
In such x way as to agglomerate metalliferous ea ‘Tes into grauules xccording 
Mio ihe Gritiso Pat one Wes. 2G ,295/1902 , 17,209/1905 and 18,569/9908, the pulp 
tontaimiie the granules and also unoiled particles can im any surtable vessel 
he beng t j nto contact with aw porous medium through which eiz or gas is 
caused {o pass in mouste bubbles or streams wherely the pronules are curried 
1 the surface of {he pulp. 
yA number of ways are hnown for treating on ore pulp te faciittate or to 
tener possible the selective flulidion of certiin coustitueut particles m= the 
form of x gascous froth, see eo example the provesses described in Patents 
Nos. 12, T78/LBIGZ, 78QS/19G5, 2, PTA/LVOS aud 2359/1909 The present iven- 
tion nay be used in con jimetion with any such proceusses, that ts tu say, the 
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Improvements im or relating to Ore Concentration, 
Which consists mi mixing the finely powdered ore with water, adding a st 
ail and then Tberating a gus in the mixture so as ta carry the oiled ] 
te the surtace im the cout of a troth, and the present mivention is partienta 
appheable to a process of this generid type. 

According to this inveation ‘ihe method af itroducing avr or other gas on 
an ore pulp for the purpose of eNeclting flotation af canait particles oti 

n bringing the ore pulp ito contact with a porous medion through wh) 
wir or other gas is caused to pass. Thus according to one method the pulp 
introduced into a vessel having ohe or more poreus walls through which < 
or other gas can be caused to pass. 

The porous media emploved according to this uiventton miay  cousish 
plates of porous ceramic materi, porous brick, coke, or tel or other fibror 
mafertal suitably supported: 

The gas which as caused to pass through the porous medium into the ¢, 
pilp may be air, or furnace gases or it mity be w gas produced chendscally a 
ax carbonic acid liberated from a carbonate ar the was may, be produced elects 
Ivticalig, or the gas which is passed through the porous niedium may act Te 
as selective agent aud as frothing agent: a gas such as formaldehy ve 4 
carbon bisulphide vapour can be thus emploved. ‘The imtroduction of the g 
through the porous medium may be effected either by pressure or by suction 

This inventiow’ is applicable in conjunction with various processes of ere eal; 
centration and a mumber of different means can be emploved for carzying th 
invention into eHect. For example. affer agitating an are pulp with amo 
in such a way as to agglomerate metalliferous particles into granules accordity 
to the British Patents Nos. 26,295/1902, 17.109,1903 and 18, 1589/1963, the pal 
containing the grauules and also unoiled particles can in any suitable vesse 
be brought into contact with a porous medium through which air or gas i 
caused to pass in minute bubbles or streams whereby the granules are cate 
to the surface of the pulp. 

A number of ways are known for treating ati ore pulp to facilitate ort 
render possible the ‘selective flotation of certain constituent particles in the 
form of a gaseous froth, see for example the processes deserihed in Patents 
Nos, 12,778/1902, 7805/1905, 28,173, 1008 and 2559/1909. The present inveny 
fiom may be reel 111 ronjunction with any such processes, that is to say, the 
ecushed ore may be mixed im any convenient’ way with water with or without 
an acid in salution and with or without an inmuiscible frothing agent stich as 
oil or soluble frothing agent suck as amyl-alcahol; and the pulp may be used 
at any temperature found suitable. 

In ove method of carrying this invention into cfieet a pulp of the kind 
described is passed iutermittently or continuously into a vessel having one Or 
more porous walls behind which a eas such as air is supplied under pressure 
so that the gas is foreed through the porous diaphragm and im the form ot 
uimute bubbies is disseminated throughout the ere pulp. This methed oi 
introducing the gas may have three functions. The gas may bring ahout the 
necessary nyitation of the pulp. The gas being in the state of very fine division 
is effectively brought into contact with every onineral warticle. ‘The fine: 
bubbles of gas readily come to the surface of the pulp in the form of a froth. 

lefevring: to the Patent No. 29,374:1904 the ore pulp is passed over a table, 
on which flotation af the metaltiferons particles takes place. According to this 
Invention such a table may have a porous top throtieh which air or other pas 
under pressure may be intreduced into the pulp to effect the fletation of conta 
yairticles. 

Refermng fo Psrtorrd No. TAGS. PS woos suggested lo condmet the went ated 
palp te the spritzkasten ever ie flat treagh. Aeomde to this invention stich 
trough aay have a porous bettum thiongh whith an or other vas is forced, 
under pressure, +0 i fo create or nuprove the mineral-beariug froth. 

Appuratus for use ercording to this invention is conveniently continnous 
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»adiay temperature found simtable 
nu one snethod of carrying fis invention tuto elect a prdp of the kiud 

divibed as passed niternfittently or continuously into a vessel having one or 
nee porous walls behind which a gas such as car is supplied under pressure 
sdihat the eas is forced through the porous diaphragm and in the torn of 
waute buboles is disseminated throughout the ore pulp. This method of 
prodaciue the eas imay have three functions The eas may bring about the 
Dessary agitation of the pulp The gas beiug m the state of very fine division 
iefectively brought into coufaet with every inineral particle The — fine 
Ybbles of gas readily come to the surface of the pulp in the form of a froth 
Referring to the Patent No. 29.374/1904 the ore pulp is passed over a table 
G which flotation of the metalliferous particles takes place. According to (his 

Mirention such a table may have a porous tep through which air or other gas 

Ader pressure may be introduced mte the pulp to effect the flotation of certain 

ricles. 

Referring to Patent No. 1803/1900 it is suggested to conduct the agitated 

up to the spitzkasten over a flat trough. According to this invention such a 

ough may have a porous bottom through which air or other gas is forced, 

der pressure, so us to create or improve the mincral-bearing froth. 

|. Apparatus for use according to this invention is conveniently continmens im 

peration. Thus the ore pulp may be passed throngh a conduit baving walls 

artly made of porous material and surrounded by a jacket to which compressed 

jit is supplied and the pulp emerging from said conduit may discharge into a 

vitzkasten. 

\ | The supply of compressed air may be produced by induction methods by the 

fow of the pulp itself. 

The porous medinm may constitute the wall of a pulp vessel or it may be iu 

he form of tubes, hollow gratings, or boxes in the pulp vessel. 

The details of the method and apparatus may be varied withont departing 

rom this invention. 


Dated this 3rd day of May, 1910. 


BOULT, WADE & TENNANT, 
113/112, Hatton Garden, London, E.C., 
Chartered Patent Agents. 


COMPLETE SPECIFICATION. 
Improvements in or relating to Ore Concentration. 


We. Timopore Jesse Huover, Metallurgist and Consulting Engineer, and 
| Misuerars Syrarvrion Limtren, both of No. 62, London Wall, in the City of 
London, do hereby declare the uature of this invention and in) what manner 
the same is to be performed, to be particularly described vnd ascertained in 
and hy the following statement :— 


This invention relates to improvements in ore concentration. Various pro- 
eesses ure known ju which one constituent such as the metalhe sulphide tm an 
ore is separated front anather constituent by gaseous flotation in a liquid. The 
vbject of this iuvention is fo provide simple aml effective means for the intro- 
duction of gir or other was una state ol extremely five division into au ore 
pulp in such a way os fo effect the gaseous Hotation of certain particles. Por 
example, the Patent No 12.778 of 102 deseribes a process of ore concentration 
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Improvements in or relating to Ore Concentration. 


operation ‘Thus the ere pulp may he passed through a conduit hiving walls 
partly made of porous material and surrounded by a jacket to which compressed 
air is supplied and the pulp emerging from said conduit may discharge into a 
spitzkasten, 

The supply of compressed iit may be produced by imduction methods by the 
flow of the pulp iiself, by any of the well known methods for obtuming a supply 
of compressed aur hy the fall or flow of a quid. 

The porous mediani uiay coustitule the wall of a pulp vessel or it may be a 
the form of tubes, hollow gratings, ar boxes in the pulp vessel. 

The details of the method and apparatus may be varied without departing 
frow this invention 


Haviug uow particularly desc~abed and ascertained the nature of our said 
Invention and tm what miner the same is to he performed, we declare that 
what we claim is:— 


1 The method of introducing am or other gas into an ore pulp far the purpose 
of effecting flotation af certam partteles which consists ino bringing the ore 
pulp into contart with ao porous medi Cireugh whieh the air or other gas is 
caused ta pitss. 

2. The method of pitruducine air or other eis inta an ore pulp for the 
purpese of efecting fiotution of certain particles which consists in mtroducing 
the pulp ite a vessel having one or mere perous walls through which air or 
other gas can be caused a pass. 

3. The method of conceutratiig ares which cousists in mixing the crushed ore 
with water aud with wo uoneral-frothing agent and intreductug air or other gas 
into the pulp througie a porons medium adapted to subdivide the gas mito} 
extremely fine streanis or bubbles, 

4. The methad of concentrating ores which consists in agitating the ore pulp 
with a aaineral-frothing agent and passing the pulp over a table having a 
perous top or over a trough having a porous hottom through which porous 
parts air or ather eas under pressure is iutrodueed into the pulp to etiect 7 
Hotation of cerfatn particles. 

®. Apparatus for introducing war or other gas into an ore pulp for the 
purpose of effecting flotation of certain mineral particles which comprises i 
porous surface (for example ihe wall or wails of a containing vessel, the surface 
of a2 flotation table or a duct) with whieh’ the ore pulp comes into contact at 
one period of its treatment, and through which air or other gus may be forced 
or drawn iio the pulp. ; 

G. Apparatus substantially as described, for intraducine air, ov other gas 
into an ore pulp for the purpose of effecting the flotation of certain mineral 
particles. 


Dated this 231d day of November, 390. 


BOULT, WADE & TENNANT, 
‘VI & J12, Hatton Garden, London, E.C.. 
Chartered Patent Acents. 


Redhill: Printed tor Hix Majesty's Stationery Office, hy Love & Malcossou, Ltd. 
PWt. 35—50/7/1914.1 
Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By 1H. Te AVAERER. Deuwin 


Defendant's Exhibit No. 217. 


00R AYISING 
ANGLE 


ace 


SJE/I- CIRCULARS 
Zoors 


CACULARTANA 
BUT CF 
CYLINGER 


PUEAFORATIONS 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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I) 
ORE CONCENTRATION 


Specification of Letters Patent. Patented Jane 28, 1910. 
Application Med Apii83U, 1908. Serial No. 493.207 


som it may concern. Water contnining a smal) percentage of*sul- 55 
isnown that we, Hrxery Livincsroxr | furic acid in solution, say from 2% to 
4, Henry Howar Greenway, and 6.04;, and containing in solution i sinalt 
c Huwarp Hicaixs, subjects of the i quantity say 0.1% of one of the foregoing 
( England, residing vt london, Eng- organic substances (say amyl acetate) ts, 


we 


ve inverted certain new and useful | with finely pulverized ore, introduced ito 60 
‘ments in Ore Concentration oof | an agitating apparatus, un the proportion 
ie following is a speeification. of say 3 parts by weight of water to 1 part 
Wimventien relates to the concentra. | by weight of ore. The agitation is carried 
ypres, the vlject being to separate cers | ont in such a way as thoroughly to dis- 
mistituents of an ore such as metallic | serninate air through the mixturé whieh is 65 
gfrom other constituents such as | thereafter discharged into a spwakasten 
uiwhen the ore is suspended in a hquid | It 1s found that a coherent froth or scum 
v ater. floats on the surface of the water in the 
“ling to this ivention the crushed | spitzkasten. This froth contaims a lar, 
hixed with water containing in sdln- | proportion of the metallic sulfids but ig-eub- 70 
dmall percentage of a imineral-froth- | stantially free from gangue Ary well 
mit, (that os of one or more vreatie | known ineaas may be employed for cofect« 
| ing the froth. Tf desired the tailings can 

der conditions heremafter specified) ) ta retreated by the same process with or 
twining also a sinall percentage of a | without the addition of fresh quantities af 75 
) acid such as sulfuric acid, and the | the orgame materials referred to. The ae- 
We 1s thoroughly agitated; a gas is | tion may im some instances be improved by 

ed in, generated in, or effectively in- | heating the mixture. 
ted into the mixture and the ore par- The accompanying drawing is a diagram. 
sjome in contact with the gas and the | matic view in perspective illustrating one 8u 
Ihs that metalhe sulfid particles float | form of apparatus partly broken away suit- 
lj surface in the form of a froth or | able for use in this process. (The apparatus 
and can thereafter be separated by | itself forms no part of this invention.) 

jell known means. Among the or- Several agitation vessels A are placed in 
pubstances which in solution we have | serics. [hese may conveniently be large vats 85 
suitable for use as minera)-frothing | separated by partitions A? having openings 
) with certain ores are amyl acetate | A? at the bottoin so that the liquid mag pass 
ier esters; phenol and its homologues; | from one to another. Each vessel is pro- 
yc, valerianic and lactic acids; ace- | vided with a rotatable sUrrer B which is 
jand other ketones such as camphor. | conveniently of the form shown 1 the draw- 90 
me cases a mixture of two such min- ing. Each stirrer is carried on a spindle B! 
rotated at a high speed by any Convenient 
means. . Crushed ore or similar finely divide | 
mineral is fed into the first vessel A throng 
any convenient .ore-feeding device such as 95 
C, and water is also fed into the ve--F AL, 
A small proportion of acid, such as sulfuric 
acid, may be introduced into the water from 
the feeding vessel D, and a sanall proportion 
of one or more other soluble substances 104 
which enable metallic sulfids to be erg 


ee agents. gives a better result 
A single agent. The above mentioned: 
al-frothing agents are all nore or less 
ve in the presence of an acid such as 
ne acid and are given as types but ure 
itended to form an exhaustive list of 
le organic substances which may be 
in this manner and for these objects. 
9 Other hand there are many organic 
uinds which in solution will not effect 
sult de-:ribed, such as some sugill's, 
D, Siponin, albumen, ox gall, etc., and 
dle test is required in the case of vary- 
ves or materials to determine which 
Ic Compound is ivost suitable. 

ollowing iaan example of one methoc’ 
Trying thig invention into effect :— 


air under the conditions hereafter specifier 
. x * 

may be intreduced from the feeding ve 
E. The liauid containing ore in si-pensiaga 
is vigorously agitated in the agitatian-vebs LOg 
sels and escapes at the outlet .\° highly 
cherged with air. 

A settling apparatus consisting of one or 
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more spitzkasten F. is placed immediately 
at the outlet from;the agitation apparatus. 
As shown in the drawing, the spitzkasten F 
has a Jarmtder G ta receive the floating froth 
which” passes awny through the outlet G’. 
The liquid dad the sunken material pass out 
through the outlet H at the bottom of the 
spitzkasten. The level of the liquid in the 
spitzkasten is slightly above the lip J. 
Within the spitzkasten is placed an inclined 
baffle or guide-plate K, which may be made 
adjustable, extending upward from below 
the inlet A® and arranged to direct the 
stream of ore-particles and air-bubbles to- 
ward the surface of the liquid in the spitz- 
kasten. 

_ Hitherto many proposals have been made 
for the wet concentration of ores involving 
the 4ddition to the liquid in which the ore 
is suspended of an immiscible liquid. For 
example in the patent granted to Catter- 
mole, Sulman & Picard, United States No. 
777274 dated December 13th, 1904, is de- 
scribed a process of ore concentration in 
which metalliferous particles were coated 
with a thin film of a fatty or resin acid or a 
pheno] or a cresol by introducing the alka- 
line compcunds of these materials into an 
acid liquid whereby these materials were lib- 
erated in an immiscible or insoluble condi- 
tion and adhered to the mineral particles. 
In another known process the powdered ore 
suspended in*Wwater, preferably acidified, is 
mechanically brought to the surface whereby 
the particles are exposed to the air and it is 
found that the metalliferous particles float 
on the surface while the gangue sinks. In 
this known process the selective flotation of 
the metalliferous particles is not due to the 
metalliferous particles being coated with a 
selective agent, that is tb say, the selective 
flotation is due to the properties of the met- 
alliferous particles themselves when cx- 
posed to air or other gas and brought onto 
the edge or surface of water preferably 
acidified. 

The present process differs from the two 
before mentioned types and from other 
known concentration processes by the intro- 
duction into the acidified ore pulp of a 
small quantity of a mineral-frothing agent 
z. €., an organic compound in solution of the 
kind above referred to and by the fact that 
the metalliferous particles are brought to 
the surface in the form of a froth or scum 
not by mechanical means but by the attach- 
ment of air or other gas bubbles thereto. 

In the frothing processes hitherto known 
the substances feed to secure the formation 
of a mineral-bearing frnth has been oil or 
in oily liquid immiscible with water. <Ac- 
sording to this invention the mineral-froth- 
ng agent consists of an organic compound 
ontained in sclution in the acidified water. 

_We do not confine ourseives to the pro- 
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portions above given, the bes ‘ 
can in each case be easily determine 

It is well known that certain a 
ganic substances we have referred tr 
soluble in water. in all proportions | 
if used in excess might partly re. 
soluble in the acidified water and n 
come mechanically affixed to the m 
ous particles of the ore. We dis¢e 
such use of these substances and 0. 
them in such amount as will enably 
dissolve in the acidified water. 

What we claim as our inventior 
sire to secure by Letters Patent isy 

1. The hereindescribed process 
centrating ores which consists in mi 

owdered ore with water containir 
ution a small quantity of a miner| 
ing agent, agitating the mixture tc 
froth and separating the froth. 

2. The hereindescribed process of 
trating ores which consists in mii 
powdered ore with water containing 
tion a small quantity of an organic’ 
frothing agent, agitating the mir 
form a froth and separating the fr 

3. The hereindescribed process of! 
trating ores which consists in miy 
powdered ore with slightly acidifie 
containing in solution a small qua 
a mineral-frothing agent, agitating | 
ture to form a froth and separat 
froth. 

4. The hereindescribed process of 
trating ores which consists in mis 
powdered ore with slightly acidifie 
containing in solution a small qua 
an organic mineral-frothing agent, a 
the mixture to form a froth and se} 
the froth. 

5. The hereindescribed process of! 
trating ores which consists in mis! 
powdered ore with water containing’ 
tion a small quantity of a mineral-i 
agent, agitating the mixture and bea 
into it in a finely divided state so as’ 
froth and separating the froth. 

6. The hereindescribed process of’: 
trating ores which consists in mx 
powdered ore with water containihg 
tion a small] quantity of an organier 
frothing agent, agitating the muixtt 
beating air into it in a finely divide 
so as to form-a froth and ‘separat 
froth. 

7. The hereindescribed process of 
trating ores which consists in mix} 
powdered ore with slightly acidifiec 
containing in solution a small quar: 
an organic inineral-frothing agent, ag? 
the mixture and beating air into 
finely divided state so as to form a ir 
separating the froth. 

8. The hereindescribed process Of 
trating eres which consists in MM; 


ed ore with slightly acidificd water 
ing in solution a small quantity of 
olanic maneral-frothing agent, heating 
nxture, agitating the mixture and beat- 
into it in & finely divided state so as 
a froth and separating the froth. 

he hereindescribed process of concen- 
atiz ores which consists in mixing the 
wered ore with slightly acidified water 
tining in solution a small quantity of 
anic amyl compound, agitating the 
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mixture to form « froth and separauny the 


In testimony whereof we have signed our 
names to this specification in the presence 
of two subsenbing witnesses, 


HENRY LIVINGSTONE SULMAN 
B. HOWARD GREENWAY. 
ARTHUR HOWARD HIGGINS. 


Witnesses: 


Watrer J. SHERTEN., 
E. C. Waren. 


Filed May 18, 1917. GEO. W. SPROULE, Cler& 


By H. H. WALKER, Depaty. 
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By H. H. WALKER, Deput 
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UTAH COPPER COMPANY—ARTHUR PLANT 
METALLURGICAL DEPARTMENT 


Eight-hour test made in Retreatment Plant consisting of two 
Emulsifiers and thirteen Cells using 323.78 pounds of Oil per ton of 
low crade concentrate. 


Test started April 29 at 5.45 P. M. and ended April 30, at 1.45 A. M. 


RESULTS. 
Heading Tailing Concentrate 
BIRGIT A LG. ceeccedesc-snceecsscsatrsiasencescances 91.3 64.1 Pai 
Per cent copper (Note a)...........- 5:25 22 17.10 
eMC E ING ATOM cee 222s .ccccseccesecessectecncseeee 16.00 
Per cent insoluble... 40.00 
Pounds oil per ton by assay ' 
(ONG)? ie. 1.04 20.753 680.175 
Pounds new oil per ton................ 322.74 
Total pounds oil per ton.............. 323.78 
Total pounds oil used............... .... 29,560.95 
Total pounds of oil computed 
HUMIC AS SAYS ccccsessceeccesrateresscecocve 94.95 1330.27 18,500.76 
Ratio of concentration.................. 3.356 into 1 
Per cent indicated copper ex- 
teeter VON 225 -22s-<dcednscecinckeaiesieleccs 97.058 
Her cent solids in feed..s..c.cc.-ccesesc. 18.03 
Pounds alkaline reagent per ton.. 6.37 


Kind of oil used—a mixture composed of 59% Fuel Oil, 30% Jones 
Oil, 10% American Creosote No. 2, and 1% Yaryan Pine Oil. 


(a) On account of the products containing so much oil they were 
washed with an oil solvent before the metal assays were made. 


(b) These figures represent the amount of oil per ton of original 
material treated and the resultant products. 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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By H. H. WALKER, Deputy. 
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pass August 15, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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REAGENTS USED PER CENT OF 


Lbs. per Ton of Flotation Feed ie Bit Headee 
Metallic Initial in Concts. Middling ‘ 
DATE H’SO+ CuSOt Copper Oil & Tails Return Concts. 
Feb. 1... 8.07 p17 .062 10.77 11.00 .64 1.45 
Beb, 227.17 5.99 072 13.94 11.40 70 1.34 
Feb. 3... 9.20 6.96 .098 17.78 13.80 73 1.36 
Feb. 4... 8.37 5.23. ~—.063.-—S «19.83 ‘11.00 74 Ide 
Feb. _ 5.... 8.61 5.92 .071 20.99 12.20 79 No IZ: 
Feb.  6....12.69 5.64 .068 24.31 15.20 78 1.04 
eb. 7.2. 7.83 5.65 .068 19.03 13.40 76 1.34 
Feb.  8....10.73 5.40 .065 16.86 13.00 79 1.10 
Feb. 9.... 9.45 5.81 .070 19.65 13.00 lls 1.53 


Feb. 10.11.36 8.20 .098 20.75 18.20 1.08 2.10 


Feb. 11... 7,69 Sl .061 15.34 12.00 85 Loo) 
Feb, 12.2108) 6.70 080 16.24 18.40 1.14 2.31 


Feb. 13....11.60 6.63 079 19.62 20.80 1.36 2.66 


Feb. 14....18.40 7.02 0.84 13.93 17.20 eZ 2.49 
ep. 15... 7.31 6.27 075 16.57 16.00 ee) 2.24 


Reb: 16:..11,5/ 8.53 124 24.86 16.40 1.27 1.94 
Feb. 17....10.43 S92 130 22.05 19.60 1.24 1.95 
Feb. 18....10.49 8.00 116 21.80 18.80 1.74 1.94 
pled 19.10:65 11.00 153 21.40 19.40 2.02 2.02 

Pep, 20.2 962 10.45 1153 Znso 18.80 2.51 es 
Feb. 21.... 7.84 5.37 .074 17.69 18.80 1.24 1.87 


Feb, 22...10.92 7.64 .100 20.22 18.80 2.85 eas) 


Feb. 2322.11.71 4.31 .064 14.97 21.20 1.35 2.47 
Feb. 24....11.76 7.59 .097 24.13 17.40 1.05 2.08 
Feb. 25... 977 os) .097 22.41 15.80 3 1.66 
Feb. 26.... 9.60 a7 .079 24.17 16.20 7 1.69 


eb: 2722.10/47 8.00 109 20.85 19.40 1.14 1.61 


Feb. 28.... 7.74 6.84 094 19.30 20.60 1.26 1.90 


Butte, Montana, 
April 21, 1917. 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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f 
tion of Feed 
. i Feed Deg. C. REMARKS 
1.41 22 to | 29 Good run 
1.13 3.3 to | 29 Good run 
2.42 Sromtonl 26 High tailings due to poor operation on No. 1 
Rougher 
BWA 2.4 to 1 20 Machines handling too coarse feed 
2.04 2.7 to 1 34 Feed still too coarse for good results 
Pali2 2.6 to 1 24 Several changes in reagents caused a rather 
erratic and unsettled condition through- 
out the plant 
2.06 2.9 to l 19 Elevators going in pit off and on all day 
3.40 2.6 to l 19 Elevators still giving considerable trouble 
BAG 2.6 to 1 Z)\ Considerable trouble with frozen oil lines, 
causing many changes in reagents, hence 
poor operative results 
2.24 2.4 to 1 27 Conditions on this day same as that of previ- 
ous day 
1.81 2.9 to 1 24 Mill down first two shifts account lack of ore 
2.60 2.7 to l 25 Elevators in Pit most of day. All feeds cut off 
for 2% hours on this account 
3.80 Zero! | 24 Conditions in plant unsettled due to overfeed- 
ing machines and more or less elevator 
trouble 
1.96 2.4 to l 28 Good run 
2.90 1.8 to 1 28 Rougher Concts. direct to bins, account me- 
chanical difficulties on cleaners and re- 
cleaners 
1.49 1.9 to 1 21 Fair run 
1.67 2.8 to 1 18 Fair run 
10 1.4 to 1 Zl Fair run 
.92 Li, Wo 3 2A Fair run 
90 2.6 to 1 23 Fair run | 
.99 20to1l. 24 Very good run considering the fact that the 
machines were handling an extra large 
tonnage 
2.19 2.2 to 1 oN Elevators giving considerable trouble 
Middling return cut down to lighten load 
to elevators 
2.24 2.3 to 1 18 Changed reagents several times during day 
which caused confusion in entire plant 
2.10 2.4 to 1 20 Same trouble as day previous 
1.01 2.8 to 1 16 Cleaner and recleaner cells out of order 
1.19 2S (eo 3 16 Cleaner and recleaner still out of order and 
: elevators giving considerable trouble 
1.69 2.7 to 1 16 Trouble at concentrate bins caused consider- 
able trouble in plant account shutting 
down and starting again 
2.50 22atowl 14 Overfeeding machines and elevators. Unable 


to handle return feed 


5286 Defendant’s Exhibit No. 224. 


a ee 


Tals 


Crddiiries ta Lievator 


Fre- Clearer Ceaner_ 


~ i Mtadllngs 


4 
s 
S 
* 
& 
v 
S 
\ 
8 
N 


CG Lore. C0 Gf 


UTTE & SUPERIOR SEVEN CELL TEST MACHINE 226/ 


Pulp 
Llevelor 


Rovgher Cel Lenalsifigr Cells 


Filed August 23, 1917, GEO. W. SPROULE, Clerk. By H. H. WALKER, Deputy. 
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Filed May 18, 1917. GEO. W. SPROULE. Clerk. 
By H. H. WALKER, Deputy. 
Defendant’s Exhibit No. 226. 


Butte & Superior seven-cell test machine— 
Physical Exhibit 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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Butte, Montana, 
May 5th, 1917. 
Mr. J. L. Bruee; 
Manager, 
Plant. 


Dear Sir:-— 


Attached hereto tabulated sheets showing results of 
samples taken from 1:00 to 5:00 P. M., Sunday, April 
29th at which time representatives of the Mineral Sep- 
aration Company and representatives of the Butte & 
Superior Mining Company were present during the 
time all samples were taken, placed in containers, and 
marked, also copy of letter from Edward Walser, 
Chief Chemist, R. B. Stringfield, Oil Chemist and 
T. R. Featherly, Head Sampler, describing the manner 
in which all samples were handled. I was present dur- 
ing the entire period when the samples were taken. 

Flotation Head, Flotation Concentrate and General 
Mill tailings samples were taken from the automatic 
samplers, cutting every 714 minutes. Alternating cuts 
were turned over to representatives of the Minerals 
Separation Company and page No. 3 is analyses of the 
the other alternating cuts retained by our representa- 
tives. Hand samples were taken of the first, second 
and third Spitz on the North side of the No. 5 Pyra- 
mid machine and the South side of the No. 6 Pyra- 
mid machine, which I consider fairly represents the 
Rougher concentrates. Samples were taken from the 
Nos. 4, 5, 6, and 7 Spitz of the same machines, which 
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would fairly represent the middlings returned from 
the Roughing machines. These samples do not in- 
clude the first and second cleaner tailings, which were 
also returned to the head of the machines as middlings. 
Grab samples were taken of the crude ore from the 
mine bin, the Mill Heads at the Tripper, the discharge 
product from Tube Mills Nos. 2 and 3, Section 2, and 
Spigot products from the 40’ and 50’ Settling tanks. 
The last two samples cannot be considered representa- 
tive of regular operations as they were only grab sam- 
ples. Sample of the Nos. 1, 2 and 3 cleaner tailings 
were also grab samples and cannot be considered repre- 
sentative of regular operations. 
Yours very truly, 
JO 1S Shimano, 
Mill Superintendent. 

fees: }DS 
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Sheet No. 1 


BUTTE & SUPERIOR MINING COMPANY 


Special Report of Flotation Operation 1:00 to 5:00 P. M., 4/29/17 
OILS— 


Lbs. for 
% of Pounds Four Specific ¢ 
NAME Total per Min. Hours Gravity 
Standacdie Vorvatie rime <22.....2..c0 24.30 7.035 1689 .9050 
JSP CVI) (OUD Se se ee a 64.47 18.664 4479 .5860 
Commercial Kerosene ...2......--.-...e eee 11.23 3.251 780 8195 
1a (FUSE espe en 100.00 28.950 6948 8821 
OTHER REAGENTS— 
‘Lbs. for 
cc’s per Four Specific 
NAME Min. Hours Gravity 
Sulphuric Acid to Distributor.......00000000000000.... 1497.8 
” ” ” Slimes is: SE eee 571.0. 1865 1.705 
Copper Sulphate to Distributor..........000...0.. 2452.8 WAZ SZ 
menioc. Ol. C)penatiOm eco setieast ceases eee Four hours 
Flotation feed tonnage for four hours................ 263.53 dry tons 
Flotation concentrates produced.....w.......-..:ceesceeeeee 60.16 dry tons 
diermpenature: Of feed. 2 ..2..cerccrcescgeess eae csv epee eee Atmospheric 
Wihiutioneol Tee de iso estes en a 345 :: 1 
OILS AND REAGENTS USED 
Copper 
Commercial Sulphuric Sulphate 
Pine Oil Fuel Oil Kerosene Acid A.C.M. Solution 
lb./Ton Ib./Ton Ib./Ton lb./Ton lb./Ton 
6.41 17.00 2.96 7.08 (a) 6.50 
(a) Equivalent to 0.10 pounds metallic copper per ton 
Metallic copper consumed..uuu...... ce eeeeecceeeee tee eeee eee 26.022 pounds 
Actual initial oil added per ton... eee cece eee 26.37” 


The assay results and oil analyses for this period are as follows, 


FLOTATION FEED INCLUDING 


CIRCULATING LEAD TAILING CONCENTRATE 
Assay Analysis Assay Analysis Assay Analysis 
%, Zn. % Oil % Zn. J, Oil % Zn. % Oil 
a) JE Whee 12.6 1.77 1.57 0.67 45.2 3.13 


Apparent Recovery—89.58% (Figured from theoretical flotation feed) 


NOTE, 7 Specific Gravity of oil reagents was determined on the 
samples taken during this test. 
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Sheet No. 2 


BUTTE & SUPERIOR MINING COMPANY 
Notes to Accompany Sheet No. 1 


% OF TOTAL OIL— 
Inventory for 4/29/17 showed: 


Ebssotandardevanyan binesused=———--.-.- 8,844—=24 30% of total 
ee JE uiel| CON) SEG: Re eae 23,467—=64.47% of total 
” Commercial Kerosene ...............-.------ 4,086=11.23% of total 
Mio talon Se dee. ee reser eee 36,397 
TONNAGES 
Mill Heads (24 hours—=1602 dry tons) 
5 feeders on medium—48 R. P. Hour...........c-..--cececceeeee Factor .2926 
BI Slt 0 a SS wale e Sos Scent cshusucncacersnecevanvcessecvecszacesee 280.9 dry tons 
Mill Lead Concentrates (24 wears dry tons) 
ill H f h 
Mut eads for 4 hours __ —0.1754 
Mill Heads for 24 hours 1692 
EES 1 een Da SOME OE 2 ol eee os, ssc od 1.23 dry tons 
Mill Zinc Concentrates (24 hrs.—92 dry tons) 
Daal /5 | —— see RN een ee. D Ur 212 eS a eg 16.14 dry tons 
Flotation Concentrates (24 hrs.=343 dry tons) 
SVE 7 ae eee 60.16 dry tons 


Flotation Feed 
Mill Heads—(Mill Lead plus Zinc)—= 


ease sec ras a hndnnnicndscacesdadeanecatceatense 263.53 dry tons 
ASSAYS 
Mill Lead Concentrates (11.95% Zn. ) 
ile Sloutee = WNW Ziv C seer ereeneenneecenepace Peer Mill Heads = = 491 tons 
ZA SUNN NEE =554 ” 
491x11.0 plus 554x12.8 


Mill Zinc Concentrates (46.35% Zn.) 
Ist shift = 45.5% Zinc 
and ” =47.1% ” 


45.5x491 plus 47.1x554 
1045 
Theoretical Flotation Feed (11.60 Zn.) 


Mill Head tonnage x Zn. assay—(Mill Pb. tonnage x Zn. Assay plus 
Mill Zn. tonnage x Zn. Assay) 


mG Orae ‘ 


Flotation Feed Tonnage 
280.9x 13.6—(1.23x11.95 plus 16.14x46.35) 


= 11.6 
263.53 : 
Apparent Recovery (89.58%) 
C=Flotation concentrate assay = 45.2 % Zn. 
H=Flotation Feed assay (theoretical) = 11.60% Zn. 


T=Mill Tailings assay 1579o Za. 
© (sl 1) er 45.2 (116—1.57) _ 
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Sheet No. 5 | 
BUTTE & SUPERIOR MINING COMPANY 
Special Samples—Flotation Operation 1:00 to 5:00 P. M., 4/29/17 


General Method of Treating Samplés After Arriving at the Sampling 
Department 


FOR OIL:—Samples consisting of more than one bucket: 
1 cup from each bucket for separate oil analysis 
1 cup from each bucket for composite oil analysis 


Samples consisting of one bucket, one cup was taken for 
oil analysis 

Samples which had been put in an acid bottle were trans- 
ferred to a bucket and one cup taken for oil analysis 


DILUTION :—All samples excepting the crude ore from the tripper 
and the mill bins were weighed before and after drying 
FOR ASSAY:—Samples consisting of more than one bucket: 
Dried contents of each bucket cut in halves 


One set of halves were combined for a composite 
sample 


Other set of halves assayed separately 
Samples consisting of one bucket: 
Assay sample cut out 
REJECTS:—AIl rejects saved and sacked 


JDS 


wa eeer wen neececce Pon ne ewer en nw eee en nnn e reece een tans eet meena eee enn cn enen en eeaneneens 


Mill Superintendent. 
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Miya lst, OU. 
mr. J. LT. Shimmin, 

Mill Superintendent, , 

Plant. 


Meat Sit :— 


On April 29th, 1917, representatives of the Mineral 
Separation Company Ltd., visited the Butte & Superior 
Mining Company’s mill to take samples of various 
products in the flotation plant, and mill in general if 
so desired, and also to inspect the plant in general. 

One or more of these visitors were escorted through - 
the plant by a representative of the Butte & Superior 
Mining Company. 

Samples were taken for a period of four hours, be- 
tween the hours of 1:00 and 5:00 P. M. The flota- 
tion feed, concentrates and general mill tailings were 
taken by the automatic sampler, which cuts a sample 
every seven and one-half minutes. The primary tail- 
ings, middlings and rougher concentrates were taken 
by hand, every fifteen minutes. 

Oil samples were taken of the plant mixture that was 
being used during the period of sampling to ascertain 
the amount of oil being used. A measurement was 
taken every fifteen minutes, which was weighed out. 
Copper sulphate solution and sulphuric acid was sam- 
pled every fifteen minutes but was measured in cc’s 
per minute. 

Special samples were taken on the first, second and 
third cleaner tailings. But one sample was taken of 
these products and placed in acid bottles. 
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Special samples were also taken of the slime feed 


to the sludge tank, discharge of No. 4 tube mill sec- # 


tion 1, and No. 1 tube mill section 2. 

A sample of mill feed was taken at the mill bins, on 
the tripper, and which was also taken by hand, and 
placed in a bottle. A sample of rock was taken from 
the mine bin, which was listed as a grab sample. 

A representative of both companies was present at 
all times where samples were being taken. All sam- 
ples were taken in duplicate, alternating cuts for each 
side so that both samples would be fair and representa- 
tive. 

At the close of the set time for sampling, all samples 
were turned into the sampling department, where the 
following method was used in drying and _ cutting 
down. 

In every case where more than one bucket composed 
a sample each bucket was weighed and dried and a 
sample cut out for assay. Before being weighed an oil 
sample was taken. Each bucket sample was cut in half 
so a composite could be made up and an assay of the 
composite obtained. 

Screen analyses were run on rejects of samples and 
on the composite sample} of the flotation feed and gen- 
eral tailings. Screens will be run for weight of ma- 
terial and zinc. 

All results of assays, weights, dilutions, oil and 
screen analyses will be reported under separate cover. 

Yours: inuly, 
qT. Ry Feathers 
TRE: |Ds 
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May 2nd, 1917. 


me. J. L. Shimmin, 


Mall Superintendent, 


The following is the analytical procedure used in 
etermining the percentages of oil in the various pro- 
ucts from the test run made in co-operation with Min- 
erals Separation representatives, Sunday April 29th, 
| 7, ‘from 1:00 to 5:00 P. M._ This procedure has 
een thoroughly tested in this laboratory and proven 


ecurate for the oil mixtures used and conditions pre- 
ailing in this plant. 
PN ALY Tie PROCEDURE 


The wet sludge, as received from the sampling de- 
partment, was thoroughly mixed and immediately 
thrown on wet filter paper contained in a Buchner 
funnel. Suction was then applied and the water 
thoroughly drained; the resulting production contain- 
ing from 10 to 15% moisture. 

This product was removed from the filter paper as 
completely as possible, well mixed with a spatula, and 
duplicate samples, approximately two grams of dry 
substance each, placed in small porcelain crucibles, 
which were placed in a dessicator over dry calcium 
chloride. The dessicator was then sealed and allowed 
to remain at a temperature of about 20° Centigrade 
for fifteen hours, without opening. This has been 
proven to be sufficient time to completely dry the sam- 
ples; the residue being dry ore and oil. 
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These dry residues were transferred to tared alu 
dum extraction thimbles, which were then accuratel 
weighed, placed in Sohlet extractors, and extracteg 
with ether for one hour and fifteen minutes, thus re 
moving all the oil present in the sample. The thimble 
plus the oil-free ore were then removed, dried at abou 
40° Centigrade, cooled, and weighed; the loss in weigh 
being considered as oil, and being calculated to percent 
in dry oil-free ore. 


For example :— 


Weight thimble plus ore plus oil (before 


extraction ) 1272970 
Weight thimble plus ore (after extrac- 

tion ) 122720 

0250 
Weight thimble plus ore (after Ba 32 
W eight thimble empty ZA6 
Weight dry ore 2.056 gms 
Weight Oil .0250 
=—— = 1.22% oil 


Weight dry ore 2.056 
Mery truly yours, 


R. B. Stingfield. 
’ RBS/EGB ie 


Copy to:—D. C. Jackling. 
A Mic Melvie. 
ile Eauce: 
Wi A. Scott. 
J Semen, 
J. T. Shimamin. 
B. H. Dosenbach. 
Chas. Bocking. 


P. 5300, erase lines 16 and 17 and substitute : 
UMN ole tM Ollemen eens 5. 6 Saeki .0250 gms. 
Weight thimble plus ore (after extrac- 
GUO) os eee ee eee 12.272 ems. 
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May 4th, 1917. 


Me j. I. Shimmin, 
Mill Superintendent, 
Plant. 


Meear Sir :— 


Our regular methods have been employed in deter- 
mining the various metals and other constituents in 
‘the samples taken during the test run made in con- 
[junction with Minerals Separation experts on Sunday 
‘April ent 917, irom 1:00 to 5:00 P. M. 
Yours very truly, 

Edw. Walser, 

Chief Chemist. 

BW /EGB 


cc to:—D. C. Jackling. 
iris Wack elvie. 
yes rice. 
C. Bocking. 
i Scott. 
tee Wiemer. 
J. T. Shimmin. 
B. H. Dosenbach. 
Edw. Walser. 


med May 18, 1917. 
Gel®, Gasol ROULE, Clerk, 
Pieler LER, Deputy. 
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BUTTE & SUPERIOR MINING COMPANY 


Data Compiled From Original Records of Flotation Fiant Operations 
Month of November, 1916. 


FLOTATION PLANT FEED 


D He. Lbs. C 
e Ss. F 
Neder oe Goa : Per Ton 
6.49 12 
5.84 11 
Ds il 
5.84 11 
6.04 il 
5.94 ll 
7.10 13 
7.28 13 
6.14 11 
5.88 ipl 
6.83 12 
8.66 15 
7.62 13 
6.55 11 
6.94 12 
6.42 11 
6.24 {1 
6.41 11 
10.84 20 
6.02 11 
4.45 11 
4.84 13 
ah Ve 11 
4.27 11 
4.19 11 
5.04 13 
3.90 10 
4.07 11 
5.86 12 
4.86 11 


J. T. SHIMMIN, 
Compiled May 2, 1917. Mill Superintendent. : 


Filed May 18, 1917. GEO. W. SPROULE., Clerk. 
By H. H. WALKER, Deputy. 


Butte & Superior Mimng Company. 5303 
Defendant's Exhibit No. 229. 


In The 
SUPREME COURT OF THE UNITED STATES 


October Term, 1916 
No. 46 


| MINERALS SEPARATION, LIMITED and MIN- 
ERALS SEPARATION AMERICAN SYNDI- 
ert SeIMITED, 
. Petitioners and Complainants, 
against 


JAMES M. HYDE, 
Respondent and Defendant. 


mkaAL ARGUMENTS AND ILLUSTRATIONS 


Washington, D. C.,, Tuesday, October 1, 1916. 


ARGUMENT OF MR. WILLIAM HOUSTON 
ia NVYON IN REPLY FOR PETITION- 
ERS-COMPLAINANTS 


Mr. Kenyon: May it please the Court, the question 
at issue, and the only question is the question of in- 
vention. Did the step that our patentees took consti- 
tute invention? The court below said no; it was sim- 
ply a matter of degree. Respondent’s counsel here 
defends that proposition by saying that our result is 
attained not by the diminution in the amount of oil, but 
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by some trick of agitation, some novelty of agitation 
I will address myself first to that latter proposition. 
And the history of the birth of this invention is ¢ 
complete answer to it. (Record pp. 446-448-451.) 
If your Honors have not already marked those pages 
in the record, I will ask you to mark them; the whole 
of page 448, the whole of page 451, and, on page 445, 
the paragraph just below the middle, commencing 
“eripueral velocity of cone, 
Contemporaneous documentary records,  writter 
within a few weeks of the birth of this invention 
evidence of an extraordinary character of the birth of 
a most extraordinary invention. These inventors were 
work.1g on the Cattermole process—which, as has been 
explained, agglutinates by oil in about three per cent, 
proportion the metal particles into bigger granules 
such that they sink against an upcurrent of water 
which carries the gangue up and away—the Catter- 
mole process. They were experimenting with modift- 
cations of all the conditions of that process. Among 
them one line of investigation was as to the influence 
of changes of peripheral velocity. All sorts of varia- 
tions, from 840 to 1,460, in the speed of the cone, 
were made, but the invention in issue was not born. 
Another line of investigation was as to the influ- 
ence of changes in the amount of oil (page 447, the 
seventh item). Out of that series of experiments 
(where the only change made from experiment to ex- 
periment was in the amount of oil—a gradual diminu- 
tion in the amount of oil, all other things remaining 
the same) was born this invention. 
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And the record of it is right there on page 448 “De- 
tails-of Experiments,” the last column, “Remarks” 
“Float vastly increased”—tracing that back you see it 
Was with three-tenths of one per cent. of oil; and just 
‘below “Float” again “vastly increased’’—tracing that 
back it was with one-tenth of one per cent. of oil. 

This float phenomenon appeared (page 451) when 
the oil had been reduced to about one-half of one per 
cent., said the inventors, after studying the process 
six weeks. 

As the amount of oil was reduced granulation prac- 
tically ceased at a range of about one-half of one per 
cent. of oil but a certain amount of black mineral froth 
was noticed. They were trying to send the values 
down, but they began to come up to the top. 

Mr. Justice Day: Is that on page 451? 


Mr. Kenyon: Page 451, the third paragraph. , 


“A certain amount of black mineral froth was, 
however, noticed as a result. On successively de- 
creasing the amount of oleic acid below .5 per 
@ent. (that is one-half of one per cent.) it was 
found that whereas granulation ceased there was 
a growth in the amount of mineral float-froth un- 
der those conditions, and that the production of 
such float froth appeared to reach a maxinium 
when about 1% of oleic acid on mineral was 
used.”’ 


If that evidence is true it disposes of the contenticn 
that this phenomenon which has revolutionized ore 
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concentration the world over is to be explained as some 
trick of agitation. 

Mr. Justice Day: How do we know that fact, thag 
it has revolutionized ore concentration the world over? 

Mr. Kenyon: How do we know it? This recong 
shows that up to 1912 about $9,000,000 worth of 
values had been taken out, in Australia and Sweden 
and Chile, from dump heaps that had been valueless 
theretofore, by this process. The testimony that was 
taken in 1915 before Judge Bradford shows what had 
happened in the intervening three years, as pointed out 
in his opinion, during which three years an astound- 
ing development occurred in this country. 

Mr. Justice McReynolds: I would like to ask you 
when in this process of reducing oil your invention 
came inta existence. 

Mr. Kenyon: At about one-half of one per cent. of 
oil. 

Mr. Justice McReynolds: Before you got to the one- 
half of one per cent. did you have any invention? 

Mr. Kenyon: We were passing from the region of 
Cattermole, which was a distinct— 

Mr. Justice McReynolds: I want to know when 
your invention came into existence. 

Mr. Kenyon: This invention was not reached, I 
should say, from those figures, until about .5, that is, 
one-half of one per cent., of oil was reached. 

Mr. Justice McReynolds: At one per cent. you had 
no invention? 

Mr. Kenyon: No. 
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Mr. Justice McReynolds: At one-half of one per 
cent. you did have invention? 

Mr. Kenyon: It began to come. Remote, but it 
began to come. At .3 of one per cent. the float vastlv 
increased. At .1 of one per cent. the float again vastly 
increased. 

Mr. Justice McReynolds: When this float has more 
than one-half of one per cent. of oil it does not in- 
fringe? 

Mr. Kenyon: It does not infringe. 


Filed May 18, 1917. 
GEO. W. SPROULE, Clerk. 
By ie WALKER. Deputy. 


DATE 
NOV. Run 
eters 24 
tee 24 
See 24 
oe 24 
bias 24 
Ou. 24 
Vise 24 
Sue 24 
OR: 24 
102... 24 
RES... 24 
aes 24 
iS eee 24 
14...... 24 
15k. 24 
Gre 24 
Wee 24 
[Sees 24 
One. 24 
Alene 24 
PA 24 
Lote 24 
one 24 
Poe: 24 
CaS) eee 24 
AD rere 24 
ATL 24 
oer 24 
4.8 eee 24 
30...... 24 


Kind 


a4 
=e 


1] 4 [] 4 


eo ere ee, 


oo Ao whan bockocBocicc ieee is eiockecicciccicc coho Bo eri vciccircd co fe-horkoekcckse) 


OILS USED 


Lbs. 
per Ton 


8.06 
7.96 


12.09° 


10.09 
6.97 
9.23 

10.04 

11.53 

10.06 
8.97 
6.15 

10.67 
9.05 

10.80 

12022 

14.23 

15.46 

23.98 

20.61 

26.98 

17.68 

iL. 

11.81 

15.09 

26.14 

17.37 

17.85 

18.41 

15.51 

15.04 


Averages and totals..13.71 
NOTE—KINDS OF OIL USED—“B” signifies Barrett’s No. 4 Creosot 


NOTE—Reagents includes Na2S, Rosin and Caustic-Soda. 
Dec. 10, 1916. 


JDW 


q 
Solids 


46.43 
41.58 
ook 
40.46 
40.42 
37.40 
36.71 
34.58 
OZ 
Ore 
37.86 
39.41 
40.23 
41.36 
38.25 
41.56 
41.83 
30.53 
S210 
26.92 
36.64 
43.81 
40.64 
34.40 
2e:52 
32.07 
Shey) 
29.48 
36.52 
once 


S700 


Weight 


Tons 


420 
360 
330 
284 
318 
310 
282 


221 
208 
254 
270 


8444 


C:—F.G.J., W.H.J., J.M.S., F.R.W., FILE. 
Copied at Butte, Mont., May 2, 1917. 


8.40 
10.23 
10.30 
10.23 


7.78 


% Cu. 
Oxide 


VE) 


—— — mf) [ull sean aneedll ann tl onl oneal 


9.2 

25 

pil 

2.0 

9.1 

fal 

0.2 

0.0 

6.0 

eof 

0.7 

0.5 D 
9.6 0.7 
0.8 5.2 
0.0 4.5 
9.2 0.3 
Sal 4. 
9.2 ze 
4.1 65.7 
9.5 56.9 
1.4 66.1 
98 6mm 
1.1 65.3 
2.6 67.3 


Cost of 
Cost of 
Approxt 
Approx! 
Lbs. rea 


5309 


CONCENTRATES 
a Bayo ma Lbs. Vecd 
Y, Weight ” Tot. I GY, fo) nd. oO 
Fe. one Gg, Cu. Pe. Insol. Conct. Recov. Re-agents 


el3 13.4 105.76 15.32 26.6 30.1 J) LIS 1000 
13 10.4 72.43 18.97 oe 34.0 4.97 94.65 1100 
.08 10.9 96.77 19.43 21.4 30.3 3.41 97.11 1664 
.07 768) 82.32 BONS) 23.1 24.7 3.45 DS23 O15 
fl3 6.9 82.17 18.70 23.8 26.9 3.87 96.59 2464 
05 9.1 82.45 16.40 Zo Zon 3.70 94.73 1697 
0 10.4 75.60 19°70 Zo 24.4 SEs: D7 177) 
01 5.6 66.20 26.43 21.0 26.5 o.55 98.76 978 
.02 13.5 58.08 24.53 pee 22.4 4.27 Say 924 
0 20.4 82.44 25.70 20.4 209 One 98.45 ES 
.04 11.6 94.90 28.87 12:0 0g BHO) 98.45 1643 
.10 109 89.66 2973 16.8 28.5 3.48 97.40 1672 
.04 6.2 88.24 34.60 12. 27.4 4.25 7.17 O22 
.08 8.6 02.09 30.40 15.8 Zo a7 ll 97.48 1565 
0 72 84.91 25.40 1o2 28.2 3.18 96.92 1646 
.08 15.5 115.41 24.83 17.4 33.0 253 98.66 1676 
.05 H2.9 89.46 31.63 17.2 26.1 Sls 98.67 883 
07 8.9 50.00 31.70 16.8 25.9 3.02 O76 926 
.07 8.9 70.79 34.50 14.8 26.2 29) 98.42 1707 
05 5.4 69.11 23.60 17.0 3o:/ as) 98.86 923 
.07 7.8 91.04 25.40 18.8 28.1 2.68 98.37 1586 
p13 14.3 116.61 24.00 24.9 20.8 507 TS NS) ee 
10 16.0 91.83 18.60 270 21.9 S10 oon 1619 
ell 12.4 * 93.75 18.63 27.4 23.5 3.04 O95 839 
.09 oo 69.96 1007 Pal 37.3 2.63 O71 1576 
15 7.0 91.82 19.23 24.2 30.2 2.69 96.19 817 
.08 11.6 105.74 16.77 S35. Ze.) 2109 95.34 1620 
.06 4.8 98.11 21.40 21.7 34.4 ZZ 98.50 909 
0 4.7 101.60 Zo.23 7 oy) 2.50 98.14 853 
.07 5.5 101.80 26.43 20.6 26.6 Z.09 97.50 1625 
.07 9.8 2611.95 23.01 215 28.4 3.16 ele 40015 


Turpentine; “CH” Chesapeake Pine. 


TGS VCC aaa oven cssececcseecesecdcscscacdesecesesccasicessacececesce 3125 
PL UESSTEY | CS a .2086 

Ne TO as sc acasetacisnaconetcnsavsoes $2,638.98 
POTN CD acon. conececccnceccscccceccecaceceoneeasenccoscscecstnene GAZ 
Ber occrial treated.................-.....c-2cc-cs-cceocecceucecsencecsencene 4.74 


(Signed) O. WISER, 
Metallurgical Engineer. 


eds niay 18,1917) GEO, W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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CHINO COPPER COMPANY 
MORLEY PLANT 


Rosin and Reagents Used in Vanner Concentrate Flotation Plant 
During November, 1916. 


_ — 


| i Sodium Caustic 
: Rosin Sulphide Soda 
DATE Pounds Pounds Pounds Total 
ae 270 700 30 1000 
aa 84 1000 16 1100 
ee cnsccee-- a eetnc eee 160 1474 30 * 1664 
a 150 735 30 915 
233 2184 47 2464 


Copied from, 
Original Record eR, WICKS, 


May 2, 1917. Asst. Supt. of Mills. 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By He WALKER, Deputy. 


9312. Minerals $ eparation, Limited, et Gl. US, 
Defendant's Exhibit No. 232. 
2—396 


DEPARTMENT OF THE INTERIOR, 


UNITED STATES PATENT OFFICE 


To all persons to whom these presents shall come, 
Greeting: 


EES US 7O GCERLIP Y, That the annexed is a true 
copy of the only instrument of Writing found of Record 


from June 19, 1909, up to and including April 7, 191A 
which may affect the title of the 


Letters Patent of 


James M. Hyde, 


Number 1,022,085, Granted April 2, 1912 


for 


Improvement in Art of Concentration of Mineral 
Substances. 


Recorded in Liber and Page as designated on the 
margin of said Instrument. 


Said record has been carefully compared with the 
original and is a correct transcript of the whole thereof. 


IN TESTIMONY WHEREOF I have hereunto set 
my hand and caused the seal of the Patent Office 


to be affixed at the City of Washington, this 24th 
day of April, in the year of our Lord one thou- 


Butte & Superior Mining Company. Soils 
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sand nine hundred and seventeen, and of the In- 
dependence of the United States of America the 


one hundred and forty-first. 
Pat, CA 
Acting Commissioner of Patents. 
Patent Office 
United States of America 
(Seal) 
Liber X 91 
Eage 300 


WHEREAS, I, James M. Hyde, formerly of Basin, 
Montana, and now of Berkeley, California, did obtain 
letters patent of the United States for improvement in 
Art of Concentration of Mineral Substances, which let- 
ters patent are numbered 1,022,085, and bear date ihe 
2nd day of April, 1912; and whereas, I am now the 
sole owner of the said patent and of all rights under 
the same in the below-recited territory; and whereas 
Butte and Superior Copper Company, Limited, an Ari- 
zona corporation, is desirous of acquiring an interest 
in the same; 

NOW THEREFORE, to all whom it may concern, 
be it known that, for and in consideration of the sum 
of One ($1.00) Dollar, and other valuable considera- 
tion, to me in hand paid, the receipt of which is hereby 
acknowledged, I, the said James M. Hyde, have sold, 
assigned, and transferred, and by these presents, do 
sell, assign and transfer unto the said Butte ange SUpets 
ior Copper Company, Limited, all the right, title and 
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interest in and,to the said invention, as secured tam 
me by said letters patent, for, to and in the County ol 
Silver Bow, State of Montana, and for, to, or in sal 
place or places; the same to be held and enjoyed by they 
said Butte and Superior Copper Company, Limited} 
within and throughout the above specified territory, : 
but not elsewhere, for its own use and behoof, and fot 
the use and behoof of its legal representatives or its 
assiens, to the full end of the term for which said let- 
ters patent are or may be granted, as fully and entirely 
as the same would have been held and enjoyed by me 
had this assignment and sale not been made. It being 
the mtent hereof that the rights acquired by the Butte 
and Superior Copper Company, Limited, hereunder 
may at any time be assigned by the said Butte and 
Superior Copper Company, Limited, to others. 

It is the intent of the said James AJ. Hyde to assign 
and transfer to the Butte and Superior Copper Com- 
pany, Limited, an Arizona corporation, conducting a : 
mining and milling business in Butte, Montana, the 
exclusive right of treating by my process all ores mined 
in Silver Bow County, Montana, or shipped into Silver 
Bow County, Montana, or whether milled in said Silver 
Bow County, Montana, or outside thereof. 

IN TESTIMONY WHEREOF, I have hereunto set J 
my hand and affixed my seal at Butte, in the County of 
Silver Bow, and State of Montana, this 19 day of 
April, 1913. 

James M. Hyde. 
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mATE OF MONTANA, ss: 
mUNTY OF SILVERBOW 


On this 19 day of April, 1913, before me, the un- 
lersigned, a Notary Public, in and for the State of 
Montana, residing at Butte, Montana, personally ap- 
eared James M. Hyde, known to me to be the per- 
on whose name is subscribed to the foregoing instru- 
ment, and acknowledged to me that he executed the 
ame. 

IN WITNESS WHEREOF, I have hereunto ‘set 
y hand and affixed my Notarial seal the day and 
ear in this certificate first above written. 


moOUIS P. SANDERS Louis P. Sanders 

NOTARIAL SEAL Notary Public, in and for 
STATE OF MONTANA the State of Montana, 
{Recorded May 7, 1913. residing at Butte, Mon- 
tana. My commission 
expires July 17, 1915. 


Piled May 18, 1917. 
GEO. W. SPROULE, Clerk. — 
By H. H. WALKER, Deputy. 
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Admitted. 


: Basin, Montana, 
September 5, 191% 
Bir. Wo A. Girky ir; 
Los Angeles, Cal. 


Dear Sir: 


The fifty ton test plant has now run satisfactorily 
for such a length of time that I am warranted in as- 
suring you that my adaptation of the gas bubble flo- 
tation process is a pronounced success in treating the 
ore of the Black Rock Mine. 

By permission of Mr. Atwater, I enclose herewith 
a copy of a recent report presented to him; and also 
refer you to him for a verification of my statements 
and for any further information you may desire con- 
cerning the results of the work we have been doing 
at Basin. 

Since the completion of the machine by the addition 
of the cleaner, which was part of the original plan, 
all of the concentrates produced have been of good 
marketable grade. On two or three occasions the feed 
has been too coarse for the process, and the concen- 
trate has been of lower grade because of attached par- 
ticles of silica. Mr. Pratt’s samples were taken on one 
of these occasions. Our shipments of flotation con- 
centrates have steadily. increased in grade. Four 
carloads have averaged as follows:—48.6, 49.6, 51.0, 
Die7. 
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The mill has run a slime department similar to yours 
with practically the same results which you have ob- 
tained. All of the material formerly treated in the 
slime department is now being treated by the flotation 

rocess. We have also treated the accumulated slimes 

‘jconcentrate, raising the grade of the same from about 
141% to over 53%. 

Mr. Siderfin and Mr. Pratt have visited the plant 
independently and we gave them samples taken in 
their presence. On both occasions the machine was 
just being started up. The first.tailings sample was 
taken in each case before the machine was doing its 
best work. 

I enclose herewith a copy of a letter sent to Mr. 
Siderfin at his request, and make the following quota- 
tion from a letter received from him— “The returns 
for the samples which I brought back with me are 
shown on the following page:— 


Ge ZAtc 
Heads 20.4 
Tails 4.0 
Tails No. 2 23 
Concentrates 52.9 


“Mr. Pratt seems to have been quite pleased with 
the results you were getting on the machine, and has 
had the samples that he brought back tested with the 
following results: 
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Feed 7 0) 8.8 
Tails 3.6 2.4 
Mails No, 2 1.6 1.6 
Concentrates 44.7 io 


The Butte and Superior Co. is so pleased with the 
results accomplished that they are now remodelling 
their plant to provide for fine grinding of the jig tail- 
ings and treating them and all of the slimes by the 
flotation process. The new machine should be run- 
ning in less than a month from now.  Tiev are also 
getting out plans for a 500 ton mill to be erected at 
once. I am assisting in getting out these plans. 

The patent phase of the situation has been gone into 
very thoroughly by their local attorneys who have sub- 
mitted the matter to one of the best firms of patent 
attorneys in the country, whose report has not yet 
been received. As the company is going ahead with 
the use of the process here and are designing the new 
mill to use it, it is apparent that their investigation has 
led them to be certain that the threats of litigation have 
been mere bluffs made in an attempt to make them pay 
an exorbitant price. 

I saw Mr. Pyle in Butte a few days ago and told 
him that I thought I should wait until the larger na- 
chine was working before communicating with you. 

. Tam anxious to get my family away from here be- 
fore the cold weather sets in. It now appears that 
things are likely to shape themselves so that we can 
leave for California in six or seven weeks. There- 


) 
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{fore I have considered it best to inform you of the 
complete success of the operations here, and to in- 
form you that it is possible to complete an installa- 
tion for you within four or five weeks if you care to 
proceed with the matter at once. 

My agreement with the Butte and Superior Co. pro- 
vides for me to be paid in proportion to the extra 
profit which they make as a result of the use of the 
flotation process. They expect my compensation to 
amount of $30,000, on the basis of $1,000 for each 
$600 extra profit made in a 30 day run. 

As your tonnage treated is about one half o7 theirs 
and they have borne all of the expense of proving 
the process a phenomenal success in treating this ore, 
I prefer to deal with you on the following basis. 

If you appoint me as consulting engineer for this 
work, I will plan and supervise the construction and 
starting of a flotation machine capable of treating the 
amount of ore you are now milling. I will leave a 
man with you who is competent to handle the machine 
satisfactorily. If you wish me to do so I will act as 
consultant for you in relation to the work carried on 
in your Butte mill for one year, without further com- 
pensation than the fee herein stated. 

I will expect my fee to be $15,000, to be paid as fol- 
lows—$5,000 when the agreement is drawn up aiid 
$10,000 when the machine is completed. 

These terms would apply only if the work is to be 
undertaken at once. 

The machinery and construction work necessary 
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should not cost more than $4,000 or $5,000 unless you 
instal tube mills at an additional cost ef $5,000 to 
$6,000. It is very possible that your Chili mills will 
grind fine enough so that tube mills will not be needed. 
Mr. Atwater will assure you that my estimates of 
costs and recoveries have been conservative. . 
Hoping to have an early reply, I remain 
Respectfully yours 
(Signed) James M. Hyde. 


P. S. I will consider it a favor if you do not mention 
the terms of my contract with the Butte & Su- 
perior Co. to anyone. 

J. Mae 


Filed May 18, 1917. 
GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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NUNITED Sa eee OF WAMERICA 


DEPARTMENT OF THE INTERIOR, 
United States Patent Office. 


o all to whom these presents shall come, Greeting: 
THIS IS TO CERTIFY that the Records of this 

Office show that no disclaimer was filed in the United 

States Patent Office of any claims in Letters Patent 

of the United States Number 835,120 granted Novem- 

ber 6, 1906, to Henry Livingston Sulman, Hugh Fitz- 
jalis Kirkpatrick-Picard and John Ballot until March 

28, 1917, and that no other disclaimer has been filed 

than the disclaimer filed on said date of which the 

attached is a true copy. . 

ENO TESTIMONY WHEREOF I have hereunto set 
my hand and caused the seal of the Patent Of-— 
fice to be affixed at the City of Washington, this 
17th day of April, in the year of our Lord one thou- 
sand nine hundred and seventeen and of the In- 
dependence of the United States of America the 
one hundred and forty-first. 

Ve W. He GrEAY 
Acting Commissioner of Patents. 
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Disclaimer Recorded March 28, 1917. 
UNITED STATES PATENTING aes 


Hon. Commissioner of Patents, 


Sibes 


Your Petitioner, Minerals Separation, Limite@ a 
Corporation organized and existing under the laws of 
‘Great Britain and having its principal place of busi- 
ness in London, England, hereby represents as follows: 

1. That on November 6th, 1906, Letters Patent Gm 
the United States for Ore Concentration, No. 835.12@ 
were granted to Henry Livingstone Sulman, Hugh 
Fitzalis Kirkpatrick-Picard and John Ballot, of Lon- 
don, England, and your Petitioner is now the sole and 
exclusive owner of the said Letters Patent. 

2. That by the decision of the Supreme Court o@ 
the United States in Minerals Separation, Limited, an@ 
Minerals Separation American Syndicate, Limited, vs. 
James M. Hyde, filed the 11th day of December, 1916, 
your Petitioner is advised that the said Letters Pat- 
ent No. 835,120, in so far as concerns Claims 9, 10 
and 11 thereof, covers and includes more than the sa‘ 
inventors had a right to claim as new. 

3. That the matter which the said patentees and 


I 
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your Petitioner are, in accordance with the said de- 
cision of the said Court, not entitled to hold or claim 
by virtue of said claims 9, 10 and 11 of said Letters 
Patent No. 835,120, was included therein by mistake, 
and without fraudulent or deceptive intent, and with- 
out any willful default or intent to defraud or mislead 
the public. 

4. hat the subject-matter not herein and hereby 
disclaimed is definitely distinguishable from the part 
or parts disclaimed herein, and is truly and justly the 
invention of the said Henry Livingstone Sulman, Hugh 
Fitzalis Kirkpatrick-Picard and John Ballot, and is a 
material and substantial part of the thing patented. 

Your petitioner, therefore, for the purpose of com- 
plying with the requirements of the law in such case 
made and provided, and of disclaiming those parts of 
the thing patented which your Petitioner does not 
choose to claim or hold by virtue of said Letters Pat- 
ent No. 835,120, does hereby disclaim from claims 9, 
10 and 11 of said Letters Patent No. 835,120, any 
process of concentrating powdered ores excepting 
where the results obtained are the results obtained by 
the use of oil in a quantity amounting to a fraction 
of one per cent on the ore. 

IN WITNESS WHEREOF your Petitioner has 
caused these presents to be signed and sealed by John 
Ballot, its duly constituted attorney in fact under and 
by virtue of a power of attorney dated December 14, 
1915, and recorded in the United States Patent Office 
November 27, 1916, in Liber K 101, page 176 of 
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Transfers of Patents, this 27th day of March, 1917. 
Minerals Separation Limited 
by John Ballot 
Attorney in fact 
In presence of: 
S. Gregory, 
Henry D. Williams 


Sivii OF NEW YORK, 
County of New York,—ss: 


On this 27th day of March, 1917, before me per- 
sonally came John Ballot, attorney in fact of Minerals 
Separation Limited, a Company organized under the 
laws of Great Britain, to me personally known, and 
known to me to be the individual described and who, 
as such attorney, executed the within petition and ac- 
knowledged that he executed the same as the act and 
deed of Minerals Separation, Limited, therein de- 
scribed, by virtue of a power of attorney duly exe- 
cuted by said Minerals Separation, Limited, bearing 
date December 14, 1915, which power of attorney was 
exhibited to me, and he stated that it was still in force 
and effect. 

Harry C. Lewis, 
Notary Public Bronx Co. No. 12. 
Certificate filed in New York 
Seal. County No. 41. 


Filed May 18, 1917. 
GEO. W. SPROULE, Clege 
By H. H. WALKER, Depts 
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BUTTE & SUPERIOR MINING COMPANY 


t 


RiaeOkRT NO. 118. 
JE RIVE: Zeek 


General Flotation Operation — 


The oils used were :— 


Standard Yaryan Pine 18.53% of total oil 


Fuel Oil 70.62% of total oil 
Commercial Kerosene 10.85% of total oil 
Period of Operation 24 hours 


Flotation feed tonnage, 24 hrs. 1262 dry tons 
Flotation concentrates produced 300 dry tons 
Temperature of feed | Atmospheric 
Dilution of feed Ane ee il 


Pine Oil 
Ib./Ton 


3.69 


OILS ANDRE AGENTS USED 


Commercial Sulphuric Copper Sulphate 


Fuel Oil Kerosene Acid A.C.M. Solution 
Ib./Ton tb./Ton Ib./Ton {b./Ton 
14.05 2.16 11.11 (a) 5.92 


(a) Equivalent to 0.09 pounds metallic copper per ton. 
Metallic copper consumed 113.62 pounds 


Actual initial oil added :— 


Commercial Kerosene - De fls pounds 

Fuel Oil WS Ms 

Standard Yaryan Pine 4,655 ‘ 
Actual initial oil added ES AM + 


Initial oil added per ton 1990 if 
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BUTTE & SUPERIOR MINING COMPAS 
REPORT MO@, 11S 
PUP Tae el rat 


The assay results and oil analyses for this date are 
as follows :— 


Flotation 


Feed Including 

Circulating Load Tailing Concentrate 
Assay Analysis Assay Analysis Assay Analysis 
Jo Zn. J Oil Yo in. % Oil Yo £n. % Oil 


7-3 Shift 15.8 1.55 1.81 063 41.9 “Za 
jl)” EAU 2 IRS Le) 45 42.5 25am 
Diez Zo 188 1.45 /J1 43.8 Seam 


Average (°)14.43(°)1.67(#)1.56(*) .60(*)42.8(*)2.80 


(a)—Assay composites 
(b)—Numerical averages 


BUTTE & SUPERIOR MINING COMPANY 
REPORT NO. 
Ne RE 220 il 


General Flotation Operation :-— 


lst Pemod—7.00 AWM. to 1-00) P\ieand 
5:00°R) Me to 7 00m Ml. 


The oils used were :— 


Commercial Kerosene 11.23% of total %oa . 

Fuel Oil 64.47% of total oil 

Standards year yan ane 24.30% of total oil 
Period of Operation 20 Hours 


Tonnage treated per 20 hours 1239.47 dry tons 
Flotation concentrate produced 282.84 dry tons 
Temperature of feed Atmospheric 
Dilution of feed S72 al 
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FOIES AMDSREAGENTS USED 


Commercial Sulphuric Copper Sulphate 
Kerosene Fuel Oil Pine Oil Acid A.C.M. Solution 
Ib./Ton lb./Ton Ib./Ton 1b./Ton Ib./Ton 
2.67 15.32 5.77 6.87 (a) 6.27 
(a) Equivalent to 0.10 pounds metallic copper per ton 
Metallic copper consumed 118.09 pounds 


Initial oil added per ton 23.76 pounds. 


BUTTE & SUPERIOR MINING COMPANY 
REPORT NOo io 
APRIL 297TH 
General Flotation Operation :— 
2nd Period—1:00 P. M. to 5:00 P. M. 


The oils used were:— 


Commercial Kerosene 11.23% of total oil 

Fuel Oil 64.47% of, total oil 
Standard Yaryan Pine 24.30% of total oil 
Period of operation 4 hours 
Tonnage treated per four hours 263.53 dry tons 
Flotation concentrate produced 60.16 dry tons 
Temperature of feed Atmospheric 
Dilution of feed Ds Ontos el 


Siese ND KBAGE NTS USED 


Commercial Sulphuric A.C.M. Solution 
Kerosene Fuel Oil Pine Oil Acid Copper Sulphate 
Ib./Ton Ib./Ton Ib./Ton Ib./Ton Ib./Ton 
2.96 17.00 6.41 7.08 (a) 6.50 
(a) Equivalent to 0.10 pounds metallic copper per ton 
fetallic copper consumed 26.02 pounds 
Initial oil added per ton 26.37 pounds 


HJS:JDS 
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BUTTE & SUPERIOR MINING COMPANY 
REPOR® NO. 119 
asus JOE 2. jal 
Actual initial oil added during 24 hours period :— 


Ist Period—7:00 A. M. to 1:00 P. M. and 
5:00 P. M. to 7:00 A. M. 


Commercial Kerosene 3,306 pounds 
Fuel Oil 18,988 pounds 
Standard Yaryan Pine 7,155 pounds 
Total 29,449 pounds 

2nd Period—1:00 P. M. to 5:00 P. M. 
Commercial Kerosene 780 pounds 
Fuel Oil 4,479 pounds 
Standard Yaryan Pine 1,689 pounds. 
Total 6,948 pounds 
Total actual initial oil added 36,397 pounds 


Total actual initial oil added per Ton 24.21 pounds 
Hy Seas 
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BUTTE & SUPERIOR MINING COMPANY 
REPORT NO. 119 
APRIL 207 


The assay results and oil analysis for this date are 
as follows :— 


Ist Period—7:00 A. M. to 1:00 P. M. and 


LAA NG ss 7 aN 


Flotation Feed 
Including Tailing. Concentrate. 


Circulating Load. 


Assay |Analysis| Assay | analysis Assay |Analysis 
In. | % Oil. | 7% Zn. | % Oil. | % Zn. % Oil. 


| 
POO A.M-1:00P.M.| 121| 234) 119| 3 a9 | 443 | 3.18 
5.00 P.M.-11:00 P-M.| 137] 2.62! 1.69 | 118! 468| 4.72 
11.00 P.M 700A.M.| 139] 1.88) 1.57 | 1.47 | 45.2 | 3.81 
Average..... ~A(a) 13.2 |(a) 2.28 rs 1.55 |(a) 1.31 |@) 45.6 |\(a) 3.74 


SS eee—™—.TTC.H 


Ind Period—1:00 P. M. to 5:00 P. M. 


Flotation 
ae ee Tailing Concentrate 
a an a 
ote ey PRS oe ae a 
1:00 P. M. to 5:00 P. M. 12.6 1.77 157 0.67 45.2 3.13 


HJS:JDS 


5330 Alinerals Separation, Limited, et al., vs. 
Defendant's Exhibit No. 235 
BUTTE & SUPERIOR ANUNG COMEANY 
REBORT iN@, 120 
EMER IUL, SOW st 


General Flotation Operation :— 


The Oils used were :— 


Standard Yaryan Pine 9.68% of total oil 

Fuel Oil 78.58% of total oil © 

Commercial Kerosene 11.74% of total o@ 
Period of operation 24 hours ; 


Fiotation feed tonnage 24 hours 1608 dry tons 
Flotation concentrates produced 383 dry tons 
Temperature of feed Atmospheric 
Dilution of feed See eed! 


OIUS AND REAGENTS USED 


Commercial Sulphuric Copper Sulphate 


Pine Oil Fuel Oil Kerosene Acid A.C.M. Solution 
Ib./Ton Ib./Ton Ib./Ton Ib./Ton Ib./Ton 

2.01 2116 Sele 6.46 (a )Grs0 

(a) Equivalent to 0.10 pounds metallic copper per ton 

Metallic copper consumed 166.12 pounds 

Actual Initial Oil added:— 

Commercial Kerosene 5,085 pounds 

Piel Oil 34,027 pounds 

Standard Yaryan Pine 4,189 pounds 

Total 43,301 pounds 


Tia oi added per ton 26.93 pounds 


Butte & Superior Mining Company. Bool 
Defendant's Exhibit No. 235 


BUTTE & SUPERIOR MINING COMPANY 
Re 2ORT NOI120 
eRe Oth 


The assay results and oil analyses for this date are 
as follows: 


Flotation 
Feed Including 

Circulating Load Tailing Concentrate 

Assay Analysis Assay Analysis Assay Analysis 

% Zn. % Oil % Zn. Qq, Oil % Zn. G O11 
7-3 Shift 1335 1.87 1.72. 0.69 428 3.42 
Bil ” Zo 2.08 144 0.73 42.7 4.05 
m-7 ” 18.6 1.74 eceeesG 43.6 4.26 


Average (b)1+.8(b)1.90(a)1.92(b) .93(a)43.4(b)3.91 
(a)—Assay composites 
(b)—Numerical averages 


HJS:JDS 


é 


Filed May i8, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


5332 Minerals Separation, Limited, et al., vs. 


Plaintiffs’ Exhibit No. 236. 


UNTIED STATES DISTRICT COURT 
DISTRICT OF MON TANG 
MINERALS SEPARATION, LIM-,, 
ITED, 
Plaintiff, 


ViSe 


BUTTE & «SUPERIOR MANING 
COMPANY, 
_ Defendant. 


Sa OR eNEW YORI 
County of New York. 


HARRY a eke being duly sworn, deposes and 
Says: 


I am a resident of the City of New York, State of 
New York, and am the general office manager for 
Beer, Sondheimer & Co. Inc., the American agents for 
Minerals Separation Ltd., the plaintiff in this action. 

It is a part of my duty as office manager for said 
Beer, Sondheimer & Co. Inc. to be familiar with the 
granting of licenses by Minerals Separation Ltd. in 
this country and the payment of royalties thereunder. 
It is my duty to receive the statements of returns 
rendered by the licensees of the patent here in suit to 
the plaintiff herein, and to prepare bills based on such 
statements if correct for royalties due under the li- 
censes and to keep account of the royalties paid to 
Beer, Sondheimer & Co. Inc. as agents for the plain- 


Butte G Superior Mining Company. ' 5333 
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wiff. I have prepared a statement giving the name 


jof each licensee, the period during which the process 
lof the patent in suit has been carried on by such li- 
ycensee, the number of tons of material treated, or the 
imumber of tons of concentrates recovered, and the 
amount of royalties paid to Minerals Separation Ltd. 
by such licensee which is hereto annexed. These fig- 
jures are taken from the statement of returns rendered 
}to Minerals Separation Ltd. by the licensees and from 
tae books of Beer, Sondheimer & Co. Inc., and have 
been carefully checked by me, and are true and cor- — 
y rect. 
| Subscribed and sworn to before 
me this 10th day of April, 1917 
| (Seal) 
: Harry Falck. 
Harry C. Lewis , 
Notary Public, Bronx Co. No. 11 
Certificate filed in New York County No. 93. 
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By H. H. WALKER, Deputy. 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 


Butte & Superior Mining Company. 


Plaintiffs’ Exhibit No. 2387. 


| Diagram No. | 
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Filed August 15, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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Minerals Separation, Limited, et al., vs. 


Plaintiffs’ Exhibit No. 238. 


Diagram No. 2 
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Filed August 15, 1917. GEO. W. SPROULE, Clerk. 


By H. H. WALKER, Deputy. 


| Butte & Superior Mining Company. 5IO7 
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| Plaintiffs’ Exhibit No. 239. 
| Diagram No. 3 
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Filed August 15, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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Plaintiffs’ Exhibit No. 240. 


Diagram No. 4 


Filed August 15, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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Butte & Superior Mining Company. 


Bred) Stas 1s, 1°17. 


pO. WN. SIPIROWILIE., Cher. 
By H. H. WALKER, Deputy. 
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Iiled May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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Burte & Superior Mining Company. 5345 
Plaintiffs’ Exhibit No. 243. 


AANACONDA COPPER LYTINING Ca. . 
CLIME FLOTATION PLANT AT AINACONOA 


[) a7 LIOLSTUS € MUI? 2 MOE, LS2000] Notes cn 
This flow sheet shows 


Lid OY na Cableway 
— the curcent slime avd . 
LOPE Cars ford shime mixed legether 
tor Freatimenk, L&e y¥ aay, 
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LS 
CONVE YOr The figures in circles 
>. : : gencls the number ef mackine 
7 Pasee ITE. 
Peeewercfors ue vi Those ta brackets, fhe number 
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_— #58, OG Qo and (hose 17 POL CMHES 5/5 the 
— 2A rere en rte ce 
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FLOW SHEET 
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FLOTATION SECTION | 
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UTAH COPPER COMPANY > 
- ARTHUR PLANT 
EXPERIMENTAL AND RESEARCH DEPARTMENT 


Determinations on Magna Flotation Products for Butte & Sup. Litiga- 
tion Sample No. 3—Feed From Dorr Thickener 


Weight of sample submitted to laboratory (H20 plus solids) 


AAT eR oo cess ctls lal Sa icshesustdnde se Hien dcsace veneeae 1966.00 
Bete Ot wash water, GINS. <.n. nn ceececcccctsceccsaeoeecceceececeeseteseeeece-as 265.00 
Weight of original feed (H20 plus solids), Gms........000000.2.... 1701.00 
Weight of water in original feed sample, Gms..............0.00000...- 919.00 
Weight of solids in original feed sample, Gms........000.00.0...... 782.0 
feiecent solids in oricinall feed sample... .................. 45.97 
Per cent water in original feed sample...................2...-.cs2eeceseeeee 54.03 
Pounds feed delivered per second (H20 plus solids).....0......... 28.857 
Pounds feed delivered per 24 hours...................0..-sccssseeeseeeeeees 2,493,244.800 
Sounds solids delivered per 24 hours.................cc-ccccccesccseneeseeees 1,146,144.630 
Tons solids delivered per 24 hours... ec cececee eee ceceeeeeeeeeeeee 573.072 
Meets water delivered per 24 NOUrs..........-2.-.---ccco-ceoccceceeeceocenceeen 673.550 

ASSAY ANALYSIS 
BPM ML TOR AN ICO PCT <......4..22c-0ac<-necanavectenccceescteetecesrecenscencecoessncsenne Zao 
MM SUNG) COPPER. oon. once cece eaten estore cecueececieeeteeceeeeseeee 7.095 
er GIG RON cccccrccosseeeeeseoceococno eee 8.30 
PIP UBAANLE SERIO) RTO ae 69.00 
OMESANALYSIS — 
Memeleweipit Of Sample (GitiSy)-...................-.-..-p--c0sceceecneseccooees 782.0 
Miotal weight of oil content (Gm. ) .......2...2..-2ccccccencccenceenceeenteees 1270 
Beem SMONIM INC fee tOT eres. nonsense csccscceceoeaveaaccscsercoue ss ie 
Page 4 
NO. 2 SAMPLE (CIRCULATING PULP) 
Weight of material in bottle (H20 plus solids) Gms........... 2279.5 
MG E WASH WAL CT o.oo. .ccccccecce-cccsuesccsccncecceeececescuseccveseee ce esovedes 390.0 
Weight of original sample (H20 plus solids) 000000002... 1889.5 
Pveight of original sample (Solids)... 408.7 
Mecieat of original sample (Water)................-0......0..000000.... 1480.8 
Meemmcent solids im circulating pulp..............0.scccescccccocsecesseeccooes 21.63 
meunds pulp circulating per 24 hours .........-.-...sccsccccceeees 1,061,078.40 
mounds solids circulating per 24 hoursS..............c.1:-ccscesseeeee 229,511.26 
Tons solids circulating per 24 hours... elec eee 114.756 
Mee ta 120) Circulating per 24 HOUrs.........essccsceccescsscccscssecssceesees 388.298 
ASSAY ANALYSIS 
MM eEE OLA COP CL sec caceeseee nc aenx sc ennnenneccensecncecssnecencsoseccussnseseecure 16.700 
Breemeent sulphide COp Per ....sc.-...2.-0..cccecsssecceccceccnececnceceesenececooses 16.435 
NE Ie GOI ScD EO ofa co sos cu dazedcexesdedscideassatesteuseusserecuses 2150 
MS ISONIC nance nese enernnenntnenntesnvenennedccceesunveseence 27.50 
OIL ANALYSIS 
Beerleweieht Of sample (GIMS,)..-.........ccccccccsccescssssesessesecscsseecs 408.7 
otal weight of oil content (Gms. )-............ cee eeeeeeeeeeeeneeee 7.7375 


BO OTD foes cc cccsececcescsasecssse snc accesscsscssnecsscossaconcicesenseoneses 37.86 
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UTAH COPPER COMPANY 
ARMOUR PEAN i 
EAPERIMENTAL AND RESEARCH DEPARTMENT 


Determinations on Magna Fictation Products for Butte & Superior 


Litigation 
NO, 6-O1U SA TERE E 
(General) 
Net weight oil delivered in 30 seconds (sample), Gms....... 1926.990 
bce. 4,243 
Prawingls cull alelbnewireal jer 24) VO sccceccecscceconccpencrencoserecncoroncenee 12,220.416 
IPoraals Gill wer Worn Wire (Ree en ea erencens cconecorceconereeeecuure 21.324 


UTAH COPPER COMPANY 
ARTHUR PLANT 
EXPERIMENTAL AND RESEARCH DEPARTMENT 
Magna Sample No. 1-B—Machine No. 1, Spitz No. 1 Overflow 
ASSAY ANALYSIS 


Per cents total ecoppers....2-2 4... Serer eg Sta Macon 2s cee 19.100 
Perecentesulonide copper. cscrco cee eee 18.980 
EPG TRC EM tall © Ml pememrce ieee el Tee ey sch 22 2 ae es 19.40 
Perc eri terms Olltily| heres sre meee ene 2k | oe ee eres 27.30 
OlLFANALY SIs 
MotalRwerounieosens arial em Girls) eens eee a 305.9065 
(otaliweichtot oltcontent (Gmss)-- eee 63.0640 
Pounds*oil perstone2. 2 ae eee 412.31 


A part of this sample was lost in handling in the physical labora- 
tory: : 


UTAH COPPER COMPANY 
ARTHUR PLANT 
METALLURGICAL AND RESEARCH DEPARTMENT 
Magna Sample No. 1C, Machine No. 1 Spitz No. 2 Overflow 
ASSAY ANALYSIS 


Penecent total cOpper.... 20s. 21.250 

Rerscent sulphide copper...) 21.200 

R@rsCen tIrOn (Ae. e8 oe eto cee es ct 27.15 

Percent insoluble.cu0 tee ee 12.20 
OIL ANALYSIS 

Rotaleniereiiteof sample (Ginise) eee 544.2500 

ihotalewelclitaot Olecontentu(Gins) pee 26.3290 


Pounds oper ton s..c. ee ee eee 96.75 


: 


- 


‘ 
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UTAH COPPER COMPANY 
ARTHUR PLANT 
EXPERIMENTAL AND RESEARCH DEPARTMENT 
Magna Sample No. 1-D—Machine No. 1, Spitz No. 3—Overilow 
ASSAY ANALYSIS 


MURPe Msc tant CU CUO (0,10. eens os ner eee coer as eee es Wes snere sereseceeces tissue 22.200 
RPUMCETICMSIIND IGG COP Pe liecce.ccecccce-cenccceeeaceececccececceeceseceeessececs ensue 22.180 
Oe CURE TDD laces eee ee 27.20 
MPR NIMRTINS Ub) Cree cee oecesea2ec se se reece ccs ocastas cade cecenscsccceceeeeoccseoe des ae 11.00 
OIL ANALYSIS 
Meee cCicnt Of sample (GIMS.)..........-...c:-ccecsscceccescueeeeeee se 696.8000 
Morievercht of off content (GIMS.)........-....-0---s-ececsecececensseveeeee 19.4140 
MERE MMEIGS: f OEes ooo. 0 cate ccs ce cess ecen dy <dennctycocaeeecenecenceocsesnsecesecesceenen Se 


UTAH COPPER COMPANY 
ARTHUR PLANT 
EXPERIMENTAL AND RESEARCH DEPARTMENT 
Magna Sample No. 1-E, Machine No. 1, Spitz No. 4 Overilow 
< 


ASSAY ANALYSIS 


re ET Rete e) os eee enc 23.000 
BPEGO MPM S UNO MIdE COP Pl ...ccccesesececeee-o20ssscceereeccescessenencesesaeeeeuecetene 22.990 
NN coe nce ete ode cece ce cc sen dane one nntennnsocsese-cesis 26.60 
MT MIGSO 11D LC... oncanancaccconcescecececsceecaceeoteseeenenssecceoseesnsnconeenses 10.00 
OIL ANALYSIS 
Memeel weicht of sample (Gm. )..............c.-o-cececcssscescseneseceeeeseors 875.55 
Mm ciclit Of Oi! CONTENL..........--.--..---ccccccecceoserssssccsreseenssecencss 12.5720 
BERRI C1 {OTN 5. coc co acecesn res cavecsececencsenr-ennnscceceageoenedensseuscsonssies 28.72 


UTAH COPPER COMPANY 
; ARTHUR PLANT 
METALLURGICAL AND RESEARCH DEPARTMENT 
Magna Sample No. 1-F—-Machine No. 1, Spitz No. 5 Overflow 


ASSAY ANALYSIS 


BCC Fall COD PEL. .2n-2a-.cccaeeceeeenvenecceecoeeneeee ence eecenseeaveeenecceaeeeeves 23.900 
MMSE SUIPHide COPPOLeci.uc.-...cececececscceceeceesosseseseceseneeneeenceee 23.830 
LSID SMO Laced 26.90 
BAAN)! C.....--ocecoecectgSsnenceccosceeorccsussscuscaroasecsevenseresabeassacorses 9.30 
OIL ANALYSIS 
BeetalwWeicht of sample (Gis. )......-....csceccceccsccsscccssscecescesessoeees 590.9970 
Miotal weight of oil content (GIS.).u.......ccccsccsececsceccscessescseees 4.8438 
MM MOL LOM... -.--coce ceaceesesessccessosceccecesscscssceesonsessosseaccssee 16.39 


The oil result obtained on this sample is doubtless low on account 
of an explosion that took place while making the oil determination 
which caused some loss of sample. 
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UTAH COPPER COMPANY 
ATR Pe Aa 1 
METALLURGICAL AND RESEARCH DEPARTMENT 
Magna Sample No. 1-G—Machine No. 1—Spitz No. 6 Overflow 
ASSAY ANALYSIS 


Pr ce mit hota WRG op lee cs. cess cane ce veer nacteeh ohcosccsecscaseusereerace eee ee 23.800 
Deere emit aly nC Gam GON sD Ol «sa ccc-oncacssvcsigctacerwe. ys eccb-eee ene eee 23.790 
PGE ACOM sh ert tena nc sUacFanitent actneaninas succaum enema eee 26.20 
Per -ceritaeirs lis byl emer. 2505-255 vcs eee ee 11.00 
OIL ANALYSIS 
Totalewiemsht of sample (Gms, ) 2.0.22 eee eee 397.2760 
Rotalweimnt ot oO content CGms.)2..c.2.-0e eee 5.2463 
Pouuderetle per (Ott. 2. Ae ee eect Se ee 26.41 


UTAH COPPER COMPANY 
ARTHUR PLANT 
METALLURGICAL AND RESEARCH DEPARTMENT 


pet Sample No. 8-B, Machine No. 1—Spitz No. 10—Dark Color 
Oily Concentrate 


ASSAY “ANALYSIS 


Per ceent= totale Cop pets... xcs teers. cceee 18.800 
Renecentasulphidescopp ect eee 18.480 
ONES BE KSCSD NTE SURO Db tee ec ee ee er pe ean a ee eet 16.30 
Ber ncemberntts © ltt byl eee vrere eee ontnee ce eae ec eee renee 32.10 
OIL ANALYSIS 
Total weight ofsample (Gmsie. 2 se ee 28.9530 
Motaleweiehtwot someon ten tan (Grits) see eee eens nnnene 2.6630 
Pounds: Gill per tone...) ee 183.95 


UTAH COPPER COMPANY 
ARTHUR PLANT 
METALLURGICAL AND RESEARCH DEPARTMENT 


Magna Sample No. 8-A—Machine No. 1—Spitz No. 10—Light 
Color Froth 


ASSAY GN IEY SiS 


Péreent totalcopper c..264 ow noc ee ee 12.250 
Per cent sulphide ¢oppes...c:52.....4.:4.04. 11.970 
Gr Peemt iO ..<c2¢2e os seccececcrece eee ee 11.40 j 
Perscent™ insoluble .c.222...ct ee 49.70 

OIL ANALYSIS 
Total weight of sample (Gis... ee 19.3450. 
Total weight of oil content (Gms)... 65700 


Pounds: 01] per tomes ee 67.94 
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UTAH COPPER COMPANY 
ARTHUR PLANT 
METALLURGICAL AND RESEARCH DEPARTMENT 
Magna Sample No. 1-A—Machine No. 1 Combined Concentrate 
ASSAY ANALYSIS 


eM re) COPD C8. oc 2 sesso ec facncacecevseraecetececcteracecbeccesceesaeeneeneee 25.650 
ERIM EGTIUIINCIE COP DEL.....-c-..c0---0cc---o2ectesno-cosnsaceeeeceseceesssensennnee 25.570 
(RIBEIRO cee oa 22.40 
ASST ESI Rn ne een 15.40 
OIL ANALYSIS 
Meme weirht of sample (GiIMS.)................cccsccsscsenesseceesecersece 493.9315 
Meotal weight of oil content (GMS. )................c-:cccsceccescceseereceee 11.5778 
sree SCO NID CTE: OT] Re ose ee ees tan Sha eee tee cect csfeaeectavasetenstsee 46.88 


NOS PAILING SAMPLE (CUP NO, 1) 


Weight of material in bottle (original sample and wash 


GEES, Th ee ae ee 2893.0 
Mumemmror wash water, (rIS............-.-...--.--c-cescceececeseeereeneeeee 130.0 
Meeeeo! Original sample, Gm6.......-.-.-.-----------<-c---:--cececeeene-ese- 2763.0 
Mummememor f120) decanted, Gims.........-......--..c-c-seeccscocsecesceseesees 1979.0 
Meereiiiwot residual pulp, GrnS,-...-...........c-:ccecccecsnecccsceetecseseesess 914.0 
eee or solids in residual pulp, Gmis............-.------seneeeeonee-- 681.5 
Beeient of H2O in residual pulp, Gm6................--.-ccc.eecscoeenee 232.9 
Mmoatal weight of H2O in original sample.........................-..-.- 2081.5 
Memecent solids in original sample......................-..-.---..0..--- 24.67 

ASSAY ANALYSIS 
MCG 1) COP DCL. ccc. ..c: er teeeereecacseenan-n oc eaxscsoecocseccactesirsncaceeaee 165 
PETMAN OIE COPPEL.....1.2.---.2-.20-.--ccconeenccecenenseccnseceeccecacsecsas 140 
ES al 1.85 
BITS OUD 16. evnca ences onssceanccsccennesiescecsccocseneeeessecseseccetescesseoee 90.80 
OIL ANALYSIS 
Memeeweight of sample (GmM5.)............cceccsccosccsssscssscececeseseess 681.50 
Beeeteeveicht of oil content (GMS. )......0.........csccscssnsnesecseeennsees 2.2480 
ND aoe acco cece ced ecvtccscoccdesecceetencececnesnes 6.60 


NO. 11 TAILING SAMPLE (CUT NO. 2) 
Weight of material in bottle (original sample’and wash 


SZ), Cae ee eee Raeceana nee re 2841.6 
Bett Of wash water, GMB..........-..ccecscescececssesscccsersessnsccecasneeses 100.0 
Weight of original samole.............. 2741.6 
Weight of H2O decanted, Gms 1937.0 
ero! esidtial pulp, Gris... --eoesenenceeececesneceeeeeeeees 914.6 
Sveight of solids in residual pulp, Gms......0.......ccecscsecsesseseseee 673.0 
Meet of H20 in residual pulp, Gms._..... eee eeeeeeeeeeee 241.6 
Total weight of H2O in original sample, Gms....................- 2078.6 
Serecent solids in original sample... o.oo. eee 24.55 

ASSAY ANALYSIS 
MOC AL COP DECT......cccsccc-ctercsanccectecserssoesecveceroesesececcoearseseoeen 35 
Bemmeent Sulphide COpper..u.n.u.......s-ccecccsassececscasceceronsccerssacceceee 130 
RTO n-ne enna ceecevaccenenccstcuecececcocceacecccuceesceccseneneacnece 1.80 
RMS OD LC... eneecannsveccnecccennncsecsceccassscistcnenecreseccsucesesuvee 88.00 
OIL ANALYSIS 
Mistal weight of sample (Gims.).........-...--cccccsccccccnceseececsoreceseceres 673.0 
Bietal weight of oil content (GIS.)...........ccsccscsccsssssscscsssensnsnee 1.9345 
PME CY COM.....-.-.------cscea-aec-ceoecsceasacoecececeucsucneesarsnacecucacecoenens 5.75 


Filed May 18, 1917. GEO. W. SPROULE. Clerk. 
Bylo WALKER, Deputy. 


Minerals Separation, Limited, et al., vs. 
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Defendant's Exhibit No. 251. 
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VISIT OF MINERAL 
yd 
PRODUCT DRY WEIGHT 
Total Per cent 
in 4 hr. of 
Tons. Heads 
Ccncentratesmo hain Sees ae eee 31.37 11.9 
Concentrates) Slimites a. .c.c.icccceecccetecs ccscceesc 28.79 10.9 
Concentiatess Totals. eee ee _ 60.16 22.8 
Concentrates from B. & S. figures............ (60.16) 
Peilinegs Sharps. sew. eee eee ee 111.40 42.3 1.49 
aalines “Slvmies .. 20.08 co ccecnce ee eared 91.97 34.9 1.91 
geamings: al oWaliee sc. ee ee 203.37 Fie 1.68 
Tailings from B. & S. figures.......0.00........0.. (1.57) 
Heads Calc’ (Conc. plus Tails).......... .... 263.53 100.00 11.44 
from B. & S. figures.............. (263.53) (11.53) 


RTY APRIL 29TH, 1917 
WP. M. 


VOLATILE OILS 
RECOVERED 


50s 


NON-VOLATILE  OILE& 
RECOVERED 


Per cent Per cent of 
of total Lbs. total Vola- Per cent of 
Oil Feed per tile Oil Total Non- 
in Ton recovered Lbs. per Volatile 
of in Concts. Ton of Oil 
Product and Tails Product Recovered 
10.5 10.6 12.29 (i222 10.80 
39.5 49.2 52.34 44.2 35.89 
50.0 29.1 64.63 LES 46.69 
: (54.2) 
0.5 0.172 0.71 124 0.39 
41.3 10.2 34.66 0.4 52.92 
41.7 4.7 35.37 9.3 53.31 
(39.2) a= a 
91.7 10.3 100.0 13.4 100.0 
(24.63) (93.4) 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 


By H. H. WALKER, Deputy. 


Butte & Superior Mining Company. oo 
Plaintiffs’ Exhibit No. 253. 
UTAH COPPER SAMPLES 
= ee - Recovery 
Weights of of oil 
Products fed 
‘Calculated 1.06% 
From Indicated Oil & or 21.15 
Assays Copper upon lbs. per 
Y Copper Ton Unit tecovery Products ton 
Iteads ............ 7.4 2000 lb. 
Concentrates 26.3 550 1b. 97.9% Vol .67% 
Non V. 2.14 73.19% 
Wot Zh}! 
eames .......... Zf 1450 Ib. Vol. 039% 
Non V. .160 13.6% 
Total .199 
otal ...........-:... 86.7% 
Skimmings 
Ist. Spitzkas- . 
cn ee 19.7 Total oil 
26.24% 
Concentrates 
from 2nd : 
Spitzkasten ....21.75 Total oil 
4.87% 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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5370 


Heading to Flotation 


Ratio of 
Period Concen- 
tration 
Con- 
Tons Assay tents 
% CYT hs Cu 
1916 
3rd Quarter....| 26804) 7.01) 3757921 8.94 
1916 
October.......... 9794) 7.77) 1521988 3.40 
1916 
Nov. 18, 19. 20 561) 10.24, 114698 2.95 


Flotation Concentrates | Recovery % Cu. 


Tons 


2884 


190 


Assay| Contents jlated By|Given ii 
% Cu.|/Lbs.of Cu.} Con- 


GMD 


26.03 


29.28 


MINERALS | 


Referring to L 


Calcu- 


Exh. 2 
tents 


38687768) 98.18 


1501410 98.65 


111254 96.84 


53871 


iniff’s Exhibit No. 255. 


LIITED ET AL. VS. BUTTE & SUPERIOR MINING COQ. 


hino Copper Company—Retreatment of Vanner Concentrates. S Mr. Wick’s Evidence Q. 25 and Q. 26. 


Loss of Cu. in 
Tailings per ton|Cost of Smelting Concentrate Cost of Concentration 
of Heading 


Total i 
Oil Other 
Tucrease | ppg. per | Reagents 


of cost per) “ton of |Lbs. per ton 


Value if | Smeiting Pp 
er to o 
- Cost per ton of Heading} ton of Heading | of Heading 


one lb. cu.| Charge & of Head 


in cone. be; Freight = Operating per including loss in Heading 
. . Lbs. bworth 20c per ton of Total Ae ton of Heading | tails and Cost of 
By|Given he net to the Con- one Smelting 
Exh. 29 Mill centrate 
$ $ $ $ $ # 
306} 2.62 0.524 6.00} 40824 1.523 il a + 0.524 + 1.5238 8.76 4.57 
== a+ 21047 
.149 -200| 2.10 0 420 as 17304 1.767 al a + 0.420 + 1.767 10.26 4.77 
. a + 2.187 
1140 2.032] a- 15 for a+ 0.15-+ 1.294-+ 2.032 23.70 6.34 ° 
(Extra Oil) &e. | = a+ 3.476 
Filed May 18, 1917 . GEO. W. SPROULE, Clerk. ° 


By Il. H. WALKER, Deputy. 


5372 


MINERALS SEPARATION LIMITED ET AL. Vs. BUTTE AND SUPERIOR M 


Referring to Defendant’s Exhibit No. 150. Ra 


Heading to Flotation Flotation Concentrate Recovery 


Ratio of x 
Period Concentra- 1 
tion i — 

Assay! Contents 
Tons Y ; Contents 

Tons ce eae Cu. o Lbs. Cu. |Calculated Give 

Exh. 
1916 4th Quartr.| 27275} 6.099} 3527005 4.48) 6086) 26.38! 3210974 
1917 ist Quartr...| 28913) 6.5381; 3776812 3.64] 7983) 22.76] 3592556 


| | 


Note.—There would also be an additional smelting Joss in the second case owing to the lar 


s Exhibit No. 256. 


i. Retreatment of Vanner Concentrates Products. 


Loss of Cu. iu Tailings) 
p. ton of Heading 


If one lb. of 


en } copper in 

if Lbs. Concentrate 

fT Given be worth 20c 
Calculated Exh. 150 net to the mill. c 

4a] 4 

G 0.274 0.273 425 0.85 


0.439 0.413 


Mr. Engelmann’s Evidence, Q. 32-37 and Q. 84. 


Smelting 


charge 
per ton of Tana 
oncentrate 
$ $ 
5.00 30430 
5.00 39665 


Cost of Smelting Concentrates 


Per Ton 
of 
Heading 


5373 


Cost of Concentration 


Operating 
perv ton of 
Heading 


a + 0.15 
(For extra 
oil) 


a+. =: 


Total cost per ton of 
heading including 
loss in tails and 
Smelting charge 


Total in- 
crease of 
cost per 
ton of 
Heading 
in 1st Q. 
1917 


5 Other 
Oil Le Reagents 
ers Lbs. per 

u ton of 


Heading Heading 


Filed May 18, 1917. 


By 


GEORGE W. SPROULE, Clerk. 
H. H. WALKER, Deputy. 


Butte & Superior Mining Company. SS 
Plaintiffs’ Exhibit No. 257. 


eee Lii® DISTRICT COURT OF THE UNITED 
Sie POs tht DistRICYT OF 
MONTANA. 


{MINERAL SEPARATION, 
| LIMITED, 
Plaintiff, 

Vs. 
[BUTTE & SUPERIOR IN EQUITY 
| COPPER COMPANY, 
LIMITED. 

Defendant. 


me TE MENT OF BUTTE AND SUPERIOR COP- 
i) PER COMPANY, LIMITED, FOR THE MONTH 
Pre OARY, 1916) PILED PURSUANT YO 
eRDER OF COURT ENTERED IN ABOVE EN- 
BITLED ACTION ON NOVEMBER 15th, 1913. 


Comes now Butte and Superior Copper Company, 
) Limited, and in compliance with the order of court 
entered in the above entitled cause on the 15th day of 
November, 1913, files the following statement showing 
an approximate estimate for the month of January, 


{| 1916. 


5376 Minerals Separation, Limited, ct al., vs. 
Plaintiffs’ Exhibit No. 257 


1. Of the amount of ore treated in its 
oil tlotitonmplaiat...................40 +9428.060 Tons 


2. Of the amount of concentrates re- 
covered in its oil flotation plant..10535.210 


3. Of the analysissand assay returns of 
heads in its flotation plant = 12.4956% Zn. 
744% Pb. 
20579 Ge 
1 3956 9oue. 
1.4154% Mn. 
73.1507 5 Insel 
3.3839 Oz. Ags 
O112 ” Ag 


+. Of the analysis and assay returns of 
concentrates recovered in its oil 
flotation frbbotte APS, ee dostvins 54.593% Zn. 
2.99, Tain 
620% Cat 
BN GEO IBC. 
249% Mn. 
8.580% Insol. ’ 
23.057 Oz. Xe 
0330 Oz. Am 


5. Of the cost of flotation per ton of con- 
centrates recovered in its oil flotation 


UNE NIGS cyss:, Coes eRe er Jee es ak > 3.05e 


6. Of the value per ton of concentrates re- 
covered in its oil flotation plant........ S101 1G 


on 
ie) 
NI 
“yy 


Butte & Superior Mining Company. 


Plaintiffs’ Exhibit No. 257 


The figures set forth under the foregoing six para- 
) graphs are, as noted, approximate estimates, for the 
| reason that at the date of the filing of this statement 
| no exact information has been acquired by the Butte 
find Superior Copper Company, Limted, so that ac- 


curate figures can be given. 


7. As to the analysis and assay returns 
of tails from the o1] flotation 
plant, the following figures are 
accurate and not estimates... 1.2008% Zn. 
0500% Pb. 
065 % Cu 
.8300% Fe. 
1.5500% Mn. 
90.48 % Insol. 
0600 > Oza ites 
+4 «00208 ~~ Au. 


5378 Minerals Separation, Limited, et al., vs. 
Plaintitics 2 xhibitNiowes7 


UMITEDISTATES OF miiERIC?: 
DISTRICT OF MONTANA,—ss. 


CHAS. BOCKING, being first duly sworn on oatli 
deposes and says: 


That he is the Cashier of the Butte and Superior 
Copper Company, Limited, and makes this affidavit 
for and on its behalf; that he has read the foregoing 
statement and knows the contents thereof; that the 
approximate estimates thercin set forth are true to 
the best of his knowledge, information and belief; that 
such approximate estimates in said report are set forth 
under paragraphs 1 to 6 inclusive; that as to the 
analysis and assay returns of this from the oil flotation 
plant under paragraph 7 of said statement, the same 
is not an approximate estimate, but that the percentages 
and weights contained in the answer thereto are accur- 
ate, to the best of his knowledge, information and be- 
Met. 

CHAS. BOGHENG 


Pebruary, 1916: . | 
Subscribed and sworn to before me this 

19th day of February, 1916. 

tC. kK. TOR, 

Notary Public for the State of Mon- 

tana, residing at Butte, Montana. 
My commission expires July 7, 1918. 
(SEAL) 


Filed May 18, 1917. 
GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputies 


Butte & Superior Mining Company. Oa72 
Plaintiff's Exhibit No. 258. 


mee (HE DISTRICT COURT OF THE UNITED 
Seow Oke tHE DISTRICT OF 
MONTANA. 


PaNERAL SEPARATION, 
LIMITED, 
Ee laaeiit, 
VS. 
BUlLTE & SUPERIOR 
wore k COMPANY, 
LIMITED, 


IN EQUITY 


Defendant. 


| STATEMENT OF BUTTE AND SUPERIOR COP- 
PER COMPANY, LIMITED, FOR THE MONTH 
OF FEBRUARY, 1916, FILED PURSUANT TO 
ORDER OF COURT ENTERED IN THE 
ABOVE ENTITLED ACTION ON NOVEMBER 
15th, 19147 


Comes now Butte and Superior Copper Company, 
Limited, and in compliance with the order of court 
entered in the above entitled cause on the 15th day of 
November, 1913, files the following statement showing 
an approximate estimate for the month of February, 


1916. 


5380 Afinerals Separation, Limited, et al., vs. 
Plaintiffs’ exhibit No. 258 


1. Off the ainount of ore treated in 


iS On foration plant... 49 800.276 Tons 
2. Of the amount of concentrates 

recovered in its oi] flotation 

Ib AI eee, cde eed cee 10,774.997 
3. Of the analysis and assay re- 


turns of heads in its oil flota- 
OI er Wa 222s cea ree }i 858099 Zi 
334% Pb. 
.1645% Cu. 
eos oumse. 
1.2018% Win. 
71.62229% lasoli 
5./921 Oz. Age 
> 00956 Oz. Au. 


Of the cost of flotation per ton of concen- 
trates recovered in its oil flotation plant. $2.52 
6. Of the"Naiine per ton ol conceiitharesmrc. 
covered in its oil flotation plant................ $93.567 
The figures set forth wnder the foregoing six parag i 
graphs are, as noted, approximate estimates, for the 
reason that at the date of the filing of this statement 
no exact information has been acquired by the Butte 
and Superior Copper Company, Limited, so that accur- 


ate figures can be given. 


P. 5380, After line 16 insert: “4. Of the 
analysis and assay returns of 
concentrates recovered in its 

oilMlotation plant... .--5-225 53.940% Zn. 

2.956% Pb. 

627% Cu. 

2.069% Fe. 

273% Mn. 

9.293% Insol. 

23.016 Oz, Ag. 

038388 Oz. Au. 


Butte & Superior Mining Company. 5381 
Plaintiffs’ Exhibit No. 258 


As to the analysis and assay re- 
turns of tails from the oil flo- 
tation plant, the following fig- 
ures are acclirate and not estt- 
TES ee ee 1.5034% Zn. 
.0800% Pb. 
.0450% Cu. 
.8500% Fe. 
1.500 % Mn. 
90.59 % Insol. 
O100” OzT Ae 
00209 Oz. Au. 


5382 Minerals Separation, Limited, et al., vs. : 
Plaintiffs’ Exhibit No. 258 


UNIPED STATES OF AMERICA, 
DISTRICT OF MONTANA—ss. 


CHAS. BOCKING, being first duly sworn on oath, 
deposes and says: 


That he is the Cashier of the Butte and Superiog 
Copper Company, Limited, and makes this affidavit for 
and on its behalf; that he has read the foregoing state- 
ment and knows the contents thereof; that the approxi- 
mate estimates therein set forth are true to the best of 
his knowledge, information and belief; that such ap- 
proximate estimates in said report are set forth under 
paragraphs 1| to 6, inclusive; that as to the analysis and 
_assay returns of this from the oil flotation plant under 
paragraph 7 of said statement, the same is not an ap- 
proximate estimate, but that the percentages and 
weights contained in the answer thereto are accurate, 
to the best of his knowledge, information and belief. 

CHAS. BOCKIENG: 


Subscribed and sworn to before me this 20th day of 
February, 1916. 
ALF. C. KRBMEgIRe 


Notary public for the State of Montana, residing at 
Butte, Montana. 
My commission expires Sept. 5, 1916. 


Filed May 18, 1917. 
GEO. W. SPROULE, Glerle 
By H. H. WALKER, Deputy. 


Butte & Superior Mining Company. 5553 
Plaintiffs’ Exhibit No. 259. 


foe DIStmic? COURT OF THE UNITED 
Slates POR (HE DISTRICT OF 
MONTANA. 


MINERAL SEPARATION, 
PIX rE), . 
Plaintiit, 
Vs. IN EOUITY 
aeULTE & SUPERIOR COPPER 
COMPANY, LIMITED, 
Defendant. 


STATEMENT OF BUTTE AND SUPERIOR COP- 
PER COMPANY, LIMITED, FOR THE MONTH 
SreMARCH, 1916, FILED PURSUANT TO OR- 
mER OF COURT ENTERED IN THE ABOVE 
BNTITLED ACTION ON. NOVEMBER 15TH, 
13. 


Comes now Butte and Superior Copper Company, 
Limited, and in compliance with the order of court en- 
tered in the above entitled cause on the 15th day of No- 
vember, 1913, files the following statement showing an 
approximate estimate for the month of March, 1916. 


5384 Minerals Separation, Linuted, et al., vs. 


Plaintiffs’ Exhibit No. 259 


e 
1. Of the amount of ore treated in its 


oleioration plant 2.2.2. 52,089,.4335 Tons 


2. Of the amount of concentrates re- 
covered in its oil flotation plant.12,199.0195 


a6 


3. Of the analysis and assay returns 


of heads in its oil flotation 
13.7634% Zn. 


A238 7 e De: 
15/270 
1 2916 [ae 
1.2720% Mn. 
71.7590% Insol. 
5.8663 Oz. Ag. 
0089 Oz. Au. 


| 


eM ces. cof ote 


4. Of the analysis and assay returns 


of concentrates recovered in its 
53.7 52 7mm. 


3.046% Pb. 
9875 0@u: 
107 oa 
295% Mn. 
10.107% Insol. 
23.388 Oz. Ag 
0347 Oz. Au 


Ol flotation — 2... eee 


5. Of the cost of flotation per ton of con- 
centrates recovered in its oil flotation 
Hiei ntaccinavesgr ieee $ 2.6968 


6. Of the value per ton of concentrates re- 
covered in its oil flotation plant 


$93.627 


P. 5385, L. 16, Insert “ 90.4000% Insol.” 


Butte & Superior Mining Company. 5385 
Plaintiffs’ Exhibit No. 259 


The figures set forth under the foregoing six para- 
| graphs are as noted, approximate estimates, for the 
reason that at the date of the filing of this statement. 
no exact information has been acquired by the Butte 
and Superior Copper Company, Limited, so that accu- 


rate figures can be given. 


7. As to the analysis and assay re- 
turns of tails from the oil flota- 


tion plant, the following figures 
are accurate and not estimates 1.3138% Zn. 
.0600% Pb. 
03307, Ce 
8400% Fe. 
1.5300% Mn. 
9/00 ~ Oza 
0025 Oz. Au. 


5386 Minerals Separation, Limited, et al., vs. 
Plaintiffs’ Exhibit No. 259 


UND ATES OF AMERICA, 
DISTRICT OF MONTANA—ss. 


CHAS. BOCKING, being first duly sworn on oath, 
deposes and says: 


That he is the cashier of the Butte and Superior 
Copper Company, Limited, and makes this affidavit 
for and on its behalf; that he has read the foregoing 
statement and knows the contents thereof; that the ap- 
proximate estimates therein set forth are true to the 
best of his knowledge, information and belief; that such 
approximate estimates in said report are set forth un- 
der paragraphs ‘1 to 6 inclusive; that as to the analysis 
and assay returns of this from the oil flotation plant © 
under paragraph 7 of said statement, the same is not 
an approximate estimate, but that the percentages of 
weights contained in the answer thereto are accurate, 
to the best of his knowledge, information and belief. 

CHAS. BOCK UNG 


Subscribed and sworn to before me this 20th day 
of April, 1916. 
ALE CR Milas 
Notary Public for the State of Montana, residing at 
Butte, Montana. 
My commisison expires Sept. 5, 1916. 


Filed May 18, 1917. 
GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


Butte & Superior Mining Company. 5387 
Plaintiffs’ Exhibit No. 260. 


methe DISTRICT COURT»OF THE UNITED 
Sirs hOR Tre DIisPRacit OF 
MONTANA. 


MINERAL SEPARATION, 
LIMITED, 
Plaintiff, 


VS. IN EQUITY. 
BUTTE & SUPERIOR COP- 
PER COMPANY, LIMITED, 
Defendant. 


St ALTEMENT OF BUTTE AND SUPERIOR COP- 
PER COMPANY, LIMITED, FOR THE MONTH 
eee xe RIL, 1916, FILED PURSUANT TO OR- 
DER OF COURT ENTERED IN ABOVE EN- 
Py LED CAUSE ON NOVEMBER 15TH, 1913. 


Comes now Butte and Superior Copper Company, 
Limited, and in compliance with the order of court 
entered in the above entitled cause on the 15th day 
of November, 1913, files the following statement show- 


ing an approximate estimate for the month of April, 
1916: 


5388 Muinerals Separation, Limited, et al., vs. 
Plaantifis’ Feshibit Wo. 260 


1. Of the amount of ore treated in 
ERE Ee, 50,115.6675 Tons 
Of the amount of concentrates re- 

covered in its oil flotation plant.12,080.5145 tons 
3. Of the analysis and assay re- 


its oil flotation plant 


NO 


turns of heads in Its. otation 
Be: Aa ee eee 14.0828% Zn. 
; .8599%, Pb. 
1936% Ce 
1.272395 es 
1.3087% Mn. 
71.5644% Insol. 
6.2552 Oz. A 
0107 Oz. Au. 
4. Of the analysis and assay returns 
of concentrates recovered in its 
oil flotation ai Se 53.3837 0 aie 
3.51) 9oeP is 
567m 
2.043% Fe. 
392% Mn. 
10.355% insem 
PASTING Oz. Ag 
0347 Oz. Au. 


5. Of the cost of flotation per tem of con- 
centrates recovered in its oil flotation 
Plan Gade ee i $ 2.8430 
6. Of the value per ton of concentrates re- 


covered in its oil flotation plant............. 83.7990 


The figures set forth under the foregoing six para- 


Butte & Superior Mining Company. SSO! 
Plaintiffs’ Exhibit No. 260 


eraphs are as noted, approximate estimates, for the 
reason that at the date of the filing of this statement 
no exact information has been acquired by the Butte 
and Superior Copper Company, Limited, so that accu- 


rate figures can be given. 


7. As to the analysis and assay re- 
turns of tails from the oil flota- 
tion plant the following figures 
are accurate and not estimates..1.3810% Zn. 
0800% Pb. 
0400% Cu. 
7500% Fe. 
1.4500% Mn. 
91.1000% Insol. 
-I200 Oza 
00208 Oz. Au. 


5390 =Minerals Separation, Limited, et al., vs. 
Plaintiffs’ Exhibit No. 260 


UNITE Dest ATES OF ATER Tes: 
DISTRICT OF MONTANA—ss. 


CHAS. BOCKING, being first duly sworn on oath, 
deposes and says: 


That he is the cashier of the Butte and Superion 
Copper Company Limited, and makes this affidavit for 
and on its behalf; that he has read the foregoing state- 
ment and knows the contents thereof; that the approxi- 
mate estimates therein set forth are true to the best 
of his knowledge, information and belief; that such 
approximate estimates in said report are set forth 
under paragraphs 1 to 6 inclusive; that as to the 
analysis and assay returns of this from the oil flotation 
plant under paragraph 7 of said statement the same is 
not an approximate estimate, but that the percentages 
and weights contained in the answer thereto are accu- 
rate to the best of his knowledge, information and 
belief. 

CHAS BO CIGING: 


Subscribed and sworn to before me this 19th dav 
of May, 1916. , 
Coden TU ORs 
Notary Public for the State of Montana, residing at 
Butte, Montana. 
My commission expires July 7th, 1918. 


Filed May 18, 1917. 
GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


Butte & Superior Mining Company. sau! 
Plaintiffs’ Exhibit No. 261. 


ex THE DISTRICT COURT OF THE UNITED 
SUAS eek VE DISTRICT OF 
MONTANA. 


MINERALS SEPARATION, 


LIMITED, 
Plaintiff, 
Vs. z 
SOtTTE & SUPERIOR IN EOUI 
morPPER COMPANY, 
PIMITED, 
Defendant. 


STATEMENT OF BUTTE AND SUPERIOR COP- 
PER COMPANY LIMITED (NOW BUTTE 
AND SUPERIOR MINING COMPANY) FOR 
THE MONTH OF MAY, 1916, FILED PURSU- 
ANT TO ORDER OF COURT ENTERED IN > 
THE ABOVE ENTITLED CAUSE ON NO- 
VEMBER 15TH, 1913. 


Comes now Butte and Superior Copper Company, 
Limited (now Butte and Superior Mining Company), 
and in compliance with the order of court entered in 
the above entitled cause on the 15th day of November, 


5392 Minerals Separation, Linuted, et al., vs. 
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1913, files the following statement showing an approxi- 
mate estimate for the month of May, 1916: 


1. Of the amount of ore treated in 
ES: tonlll inloneatOnes (plano aes eae 50,688.330 Tons. 


2. Of the amount of concentrates 


recovered in its oil flotation 
OMEN c soc 2g epee ee [6585905 


3. Of the analysis and assay re- 
turns of heads in its flotation 
(0) 2 A eee mene neon ene ee [3re2 a7 Zin 
8454% Pb. 
179895; Cue 
14238% Fe. 
1.2746 Mn. 
72.1681% Insol. 
5.6426 Oz. Agt 
0110 Oz Ag 


+ Of the analysis and assay re- 
turns of concentrates recovered 
lilpite Oil Ot melons, 2-2. 2 54.650% Zn. 
505277782 
s/o One 
2.475% Fe. 
296% Mn. 
7.747% Insol. 
22.9/6 Oz. ae 
0337 Oz. Ag 


Butte & Superior Mining Company. HO03 
Plaintivis @xinbit No. 261 


Crt 


Of the cost of flotation per ton of concen- 
trates recovered in its oil flotation plant. $ 3.2337 


6. Of the value per ton of concentrates re- - 
Cov crcdeimiis oll moration plamt........... SOa.27 


The figures set forth under the foregoing six para- 
eraphs are, as noted, approximate estimates, for the 
reason that at the date of the filing of this statement 
no exact information has been acquired by the Butte 
and Superior Copper Company, Limited (now Butte 
and Superior Mining Company), so that accurate fig- 
ures can be given. 


7. As to the analysis and assay re- 
turns of tails from the oil flota- 
tion plant the following figures 
are accurate and not estimates 1.3509% Zn. 
0600% Pb. 
0500% Cu. 
-/800% Fe. 
1.5500% Mn. 
90.1400% Insol. 
8800 Oz. Ag. 
0033 Oz. Au. 
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UNITED Si ves OF iE Rice. 
DISTRICT OF MONTANA~—-ss. 


CHAS. BOCKING, being first duly sworn on oath, 
deposes and says: 


That he is the cashier of the Butte and Superior 
Copper Company, Limited (now Butte and Superior 
Mining Company), and makes this affidavit for 
and on its behalf; that he has read the foregoing state- 
ment and knows the contents thereof; that such approxi- 
mate estimates in said report are set forth under para- 
graphs 1 to 6 inclusive; that as to the analysis and 
assay returns of this from the oil flotation plant under 
paragraph 7 of said statement the same is not an ap- 
proximate estimate, but that the percentages and 
weights contained i the answer thereto are accurate, 
to the best of his knowledge, information and belief. 

CHAS. BOCKING. 


Subscribed and sworn to before me this 19th day 
of June, 1916. 
A.C, KREMER, 
Notary Public for the State of Montana, residing at 
Butte, Montana. 
My commission expires Sept. 5th, 1916. 


Filed May 18, 1917. 
GEO. W. SPROULE, Clerk. 
By H. H. WALKER. Deputy. 


Butte & Superior Mining Company. 5o05 
Piaintiffs’ Exhibit No. 262. 


erik DISTRICT COURT OF THE UNITED 
Sts eek tar WIsTRICT OF 
MONTANA. 


a 


MINERAL SEPARATION, 


MmIMITED, 
Plaiatitt, 
VS. 
mo rrE & SUPERIOR ; NO. 6 
MINING COMPANY, INSBOUITY. 


formerly BUTTE & SU- 

PERIOR COPPER COM- 

PANY, LIMITED, 
Defendant. 


Sr 


STATEMENT OF BUTTE AND SUPERIOR MIN- 
ING COMPANY (FORMERLY BUTTE AND 
SUPERIOR COPPER COMPANY, LIMITED) 
FOR THE MONTH OF JUNE, 1916, FILED 
PURSUANT TO ORDER OF COURT EN- 
TERED IN THE ABOVE ENTITLED CAUSE 
ON NOVEMBER 15TH, 1913. 


Comes now Butte and Superior Mining Company 
(formerly Butte and Superior Copper Company, Lim- 
ited), and in compliance with the order of Court en- 
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tered in the above entitled cause on the 15th day of 
November, 1913, files the following statement show- 
ing an approximate estimate for the month of June, 
1916: 
1. Of the amount of-ore treated in 

its Oil@ilotatiom plait ..........22 48,474.8705 Tons. 
2. Of the amount of concentrates 

recovered in its oil flotation 


OL GUIt en Rne Aiea pe ieee Rene eee. 10;830:4620 | 
3. Of the analysis and aggay re- 
turns of heads in ss’ Motation 
(0) 2101: ee ene eee deere ee 1297507 Ain 
6248% Pb. 
15587, ou 
1.4105% Fe. 
1.4237% Mn. 


73.0231% Insol. 
5.1841 Oz. Ag. 
0089 Oz. Am 
4+. Of the analysis and assay re- 
turns of concentrates recovered 
in its oil flotation Ahan. ae 94.579% Zn. 
3.125 Fon ee 
2007 Ctl 
2.203% Fe: 
2000 iin 
8.320% Insol. 
22.154 Oz. Ag 
0361 Oz. Aim 


Butte & Superior Mining Company. 2307 
Plaintiffs’ Exhibit No. 262 


Of the cost of flotation per ton of concen- 


trates recovered in its oil flotation plant $ 3.2105 


6. Of the value per ton of concentrates re- 


covered in its oil flotation plant.............. $49.44 


The figures set forth under the foregoing six para- 
jgraphs are, as noted, approximate estimates, for thg 
reason that at the date of the filing of this statement 
no exact information has been acquired by the Butte 
jand Superior Mining Company (formerly Butte and 
iSuperior Copper Company, Limited), so that accurate 


figures can be given. 


i7. As to the analysis and assay re- 
turns of tails from the oil flo- 
tation plant the following fig- 
ures are accurate and not esti- 
Ui) re 1.0766% Zn. 
.0800% Pb. 
.0400% Cu. 
7 5007 aie: 
1.7000% Mn. 
88.5500% Insol. 
7300 “Ones 
10025 Oza ae 


9’ 


5398 Minerals Separation, Limited, ct al., vs. 
Plaintiffs’ Exhibit No. 262 


UNITED Sees OF ie Rica 
DISTRICT OF MONTANA—ss. 


CHAS. BOCKING, being first duly sworn on oath, 
deposes and says: ; 


That he is the cashier of the Butte and Superior 
Mining Company (formerly Butte and Superior Cops) 
per Company, Limited) and makes this afhdavit for 
and on its behalf; that he has read the foregoing state- 
ment and knows the contents thereof; that such approxi= 
imate estimates in said report are set forth under pail 
graphs 1 to 6 inclusive; that as to the analysis and 
assay returns of this from the oil flotation plant under 
paragraph 7 of said statement the same is not an ap- 
proximate estimate, but that the percentages and 
weights contained in the answer thereto are accurate, 
to the best of his knowledge, information and belief. 

CHAS. BOCKINGS 


Subscribed and sworn to before me this 20th day of 
aly, 1916: 
A. C. KREME 
Notary Public for the State of Montana, residing 3% 
Butte, Montana. 
My commission expires Sept. 5th, 1916. 


Filed May 18, 1917. 
GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


Butte & Superior Mining Company. Boo) 
Plaintiffs’ Exhibit No. 263. 


me LHE DISTRICT COURT OF THE UNITED 
EbATES, POR THE DISTRICT OF 
MONTANA. 


Mm NERALS SEPARATION, 


LIMITED, 
Plamtunt, 
VS. 
meotrTE & SUPERIOR NO. 8 
MINING COMPANY, IN HOUMe 


formerly BUTTE & SU- 

PERIOR COPPER COM- 

PANY, LIMITED, 
Defendant. 


| STATEMENT OF BUTTE AND SUPERIOR MIN- 
ING COMPANY (FORMERLY BUTTE AND 
SUPERIOR COPPER COMPANY, LIMITED) 
FOR THE MONTH OF JULY, 1916, FILED 
BURSUANT TO ORDER OF COURT EN- 
TERED IN THE ABOVE ENTITLED CAUSE 
ON NOVEMBER 15TH, 1913. 


} Comes now Butte and Superior Mining Company 
| (formerly Butte and Superior Copper Company, Lim- 
| ited), and in compliance with the order of Court en- 
| tered in the above entitled cause on the 15th day of 
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November, 1913, files the following statement show- 
ing an approximate estimate for the month of July, 
LONG: 
1. Of8 the afiount of ore treated in 

itSrOulen@tation plant ...-....:.-..2. 45,874.287 Tons. | 
2. Of the amount of concentrates re- 


ims 


covered in its oil flotation plant 8,685.416 
3. Of the analysis and assay returns 
of heads in its, flotation plant..11.4907% Zn. 
.8030% Pb. 
1427% Cu. 
1.6479% Fe. 
1.8797% Mn. 
73.6/796% Insol. 
4.6771 Oz. Ag 
0082 Oz. Att 
4. Of the analysis and assay returns 
of concentrates recovered in its 
OilPeO TACO: ayers ee een ees 54.000% Zn. 
3.168% Pb. 
Ol aeur 
2.180% Fe. 
O22 oa 
8.706% Insol. 
23.161 Oz. Ag 
030 Oz. Aw 
5. Of the cost of flotation per ton of concen- 
trates recovered in its oil flotation 


Butte & Superior Mining Company. 5401 
Plaimeiis Exhibit No. 263 


6. Of the value per ton of concentrates re- 
covered in its oil flotation plant.......2....... $48.83 


The figures set forth under the foregoing six para- 
graphs are, as noted, approximately estimates, for the 
season that at the date of the filing of this statement 
no exact information has been acquired by the Butte 
and Superior Mining Company, so that accurate figures 


can be given. 


‘7. As to the analysis and assay re- 
turns of tails from the oil flota- 
tion plant the following figures 
are accurate and not estimates 1.0760% Zn. 
0600% Pb. 
.0300% Cu. 
600% Fe. 
2.0000% Mn. 
89.8400% Insol. 
7400 Oz. Ag. 
00208 Oz. Au. 
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UNITED STATES OF Vac x, 
DISTRICT OF MONTANA—-ss. 


CHAS. BOCKING, being first duly sworn on oath, 
deposes and says: 


That he is the cashier of the Butte and Superior 
Mining Company (formerly Butte and Superior Cop- 
per Company, Limited), and makes this affidavit for 
and on its behalf; that he has read the foregoing state- 
ment and knows the contents thereof; that such approxi- 
imate estimates in said report are set forth under para- 
graphs 1 to 6 inclusive; that as to the analysis and 
assay returns of this from the oil flotation plant under 
paragraph 7 of said statement the same is not an ap- 
proximate estimate, but that the percentages and 
weights contained in the answer thereto are accurate, 
to the best of his knowledge, information and belief. 

CHAS. BOCK: 


Subscribed and sworn to before me this............ day 
of August, 1916. 
Notary Public for the State of Montana, residing at 
Butte, Montana. 
My comission csapitcc mess. 2s 


Filed May 18, 1917. 
GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


Butte & Superior Mining Company. 5403 
Plaintiffs’ Exhibit No. 264. 


me THE DISTRICT COURT OF THE UNITED 
FTES FOR THE DISTRICT OF 
| MONTANA. 


MINERALS SEPARATION, 


PIMITED 
etameitt, 
VS. 
mertTeE & SUPERIOR NO. 8 
MINING COMPANY, IN EQUI 


formerly BUTTE & SU- 
PERIOR COPPER COM- 
meANY, LIMITED, 


Defendant. 


STATEMENT OF BUTTE AND SUPERIOR MIN- 
ING COMPANY (FORMERLY BUTTE AND 
meeeRiOR COPPER COMPANY, LIMITED) 
mor THE MONTH OF AUGUST, 1916, FILED 
SeRoUANT TO ORDER OF COURT EN- 
Berke IN THE ABOVE ENTITLED CAUSE 
ON NOVEMBER I5TH, 1913. 


Comes now Butte and Superior Mining Company 
} formerly Butte and Superior Copper Company, Lim- 
ited) and in compliance with the order of Court en- 
tered in the above entitled cause on the 15th day of 
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November, 1913, files the following statement, show 
ing an approximate estimate for the month of August, 
1916: 
1 Ofttheeaimount of ore treated in 
ice Oil molation plant ...2...2.2: 31,733.120 Tons 
2. Of the amount of concentrates 
recovered in its oi! flotation 
(1 tea ene a necro ree sesame 7 902.243 
3. Of the analysis apd assay returns 
of heads in itsalotation plant....13.4892% Zn. 
7739% Pb. 
.1603% Cu. 
1.7436% Fe. 
1.8357 % Mun: 
70.3365% Insol. 
6.2148 Oz. Ag. 
0089 Oz. Au. 
4+. Of the analysis and assay returns 
of concentrates recovered in its 
oil flotation Jha a ae 54.290% Zn. 
2.91295 a 
37575 Cur 
2.3229 Pe 
310% Mn. 
8.862% Insol. 
23.117 Oz. Age 
040 Oz. Au. 
5. Of the cost of flotation per ton of concen- 
trates recovered in its oil flotation plant $ 4.8860 


a 


Butte & Superior Mining Company. 5405 
Plaintiffs’ Exhibit No. 264 


6. Of the value per ton of concentrates re- 
eOvcrca in 1S Ol) oration plant.............. 49.4500 


The figures set forth under the foregoing six para- 
graphs are, as noted, approximate estimates, for the 
reason that at the date of the filing of this statement 
no exact information has been acquired by the Butte 
and Superior Mining Company, so that accurate figures 
can be given. 

7. As to the analysis and assay re- 
turns of tails from the oil flo- 
tation plant the following fig- 
ures are accurate, and not esti- 
BCS A ce. ne 1.0000% Zn. 
0600% Pb. 
0200% Cu. 
.9600% Fe. 
1.8500% Mn. 
90.5900% Insol. 
8300 Oz. Ag. 
0013 Oz. Au. 


5406 = inerals Separation, Limited, et al., vs. 
Plaintiffs’ Exhibit No. 264 


UNITED STALES OF AMERICA, 
DISTRICT OF MONTANA—ss. 


J. L. BRUCE, being first duly sworn on oath, Gee 
poses and says: 


That he is the Manager of the Butte and Superior 
Mining Company (formerly Butte and Superior Cop- 
per Company, Limited), and makes this affidavit for 
and on its behalf; that he has read the foregoing state- 
ment and knows the contents thereof; that such approxi- 
mate estimates in said report are set forth under para- 
graphs 1 to 6 inclusive; that as to the analysis and 
assay returns of this from the oil flotation plant under 
paragraph 7 of said statement the same is not an ap- 
proximate estimate, but that the percentages and 
weights contained in the answer thereto are accurate, 
to the best of his knowledge, information and belief. 

i. L. BiG 


Subscribed and sworn to before me this_.......2 day 
of September, 1916. 
LOUIS P. SANDERS: 
Notary Public for the State of Montana, residing at 
Butte, Montana. 
My commission expires July 14th, 1918. 


Filed May 18, 1917. 
GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


Butte & Superior Mining Company. 5407 
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IN THE DISTRICT COURT OF THE UNITED 
SoA lhS POR THE DISTRICT OF 
MONTANA. 


a ee 


MINERALS SEPARATION, 
LIMITED, 
_ Plaintiff No. 8 
BUTTE & SUPERIOR MIN- 
ING COMPANY, Formerly IN EQUITY 
BUTTE & SUPERIOR 
COPPER COMPANY, 
LIMITED, 


Defendant. 


SEATEMENT OF BUTTE AND SUPERIOR 
EPENING COMPANY (FORMERLY BUTTE 
AND SUPERIOR COPPER COMPANY, LIMIT- 
ED) FOR THE MONTH OF SEPTEMBER, 1916, | 
Seep PURSUANT TO ORDER OF COURT 
SNtTERED IN THE ABOVE ENTITLED 
USE ON NOVEMBER 15th, 1913. 


Comes now Butte and Superior Mining Company 
(formerly Butte and Superior Copper Company, 
Limited ) and in compliance with the order of Court 
entered in the above entitled cause on the 15th day 
of November, 1913, files the following statement, show- 


5408 Minerals Separation, Limited, et al., vs. 


Plaintiffs’ Exhibit No. 265 


ing an approximate estimate for the month of Sep: 
tember, 1916. 


Ike 


Go 


qa 


Of the amount of ore treated in 
itSmotl teration plamt............. 48809.7815 Tons 
Of the amount of concentrates 
recovered in its oil flotation 
I Ae seo eA sere sea 12694.2915 ” 
Of the analysis ce assay returns 
otation plant..14.8415% Zn. 
94949, Pb. 
.1534% Cu. 
2.547 39G We 
1.7308% Mn. 
66.8589 % Insol. 
6.1882 Oz. Ag. 
0058 Oz. Aw 


of heads in its, 


Of the analysis and assay re- 
turns of concentrates recov- 
ered in its oil flotation hewhe..53.659 oii 
3.167 1% aly, 
HOo 7 Cur 
5.090" (ae 
303 % Win. 
8.672 % Insol. 
21.720 Oz aes 
0322 ” Ag 
Of the cost of flotation per ton of concen- 
trates recovered in its oil flotation plant..$3.1725 
Of the value per ton of concentrates re- 
covered ii its on flotation plant... $48.69 


Butte & Superior Mining Company. 5409 
Plaintiffs’ Exhibit No. 265 


The figures set forth under the foregoing six para- 
graphs are, as noted, approximate estimates, for the 
reason that at the date of the filing of this statement 
no exact information has been acquired by the Butte 
and Superior Mining Company, so that accurate fig- 
ures can be given. 


amd 


7. As to the analysis and assay re- 
turns of tails from the oil flo- 
tation plant, the following fig- 
ures are accurate, and not esti- 
UNOS see 1.0900% Zn. 
0600% Pb. 
0800% Cu. 
.8000% Fe. 
2.0000% Mn. 
88.4000% Insol. 
/900 Oz. Ag. 
0020 Oz. Au. 


5410 Minerals Separation, Limited, et al., vs. 
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UNTIED rSt ATES OF innit. 
DISTRICT OF MONTANA,—ss: 


CHAS. BOCKING, being first duly sworn on oath, 
deposes and says: 


That he is the Cashier of the Butte and Supem@g 
Mining Company, and makes this affidavit for and on 
its behalf; that he has read the foregoing statement 
and knows the contents therof: that the approximate 
estimates therein set forth are true to the best of his 
knowledge, information and belief: that such approxi- 
mate estimates in said report are set forth unde@ 
paragraphs 1 to 6, inclusive: that as to the analysis 
and assay returns of this from the oil flotation plant 
under paragraph 7 of said statement, the same is not 
an approximate estimate, but that the percentages and 
weights contained in the answer thereto are accurate, 
to the best of his knowledge, information and belief. 

| CHAS. BOCKINs: 
Subscribed and sworn to before me this 
20th day of October, 1916. 


Poe CC. KREMER: 

Notary Public for the State of Mon- 

tana, residing at Butte, Montana. 

My commission expires October 2nd, 
ON 


Filed May 18, 1917. 
GEO. W. SPROULE, Clema 
By H. H. WALKER, Deputy. 


Butte & Superior Mining Company. 5411 
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See THE DISTRICT COURT OF THE UNITED 
fi TES FOR THE DISTRICT OF 
MONTANA. 


SINERALS SEPARATION, 


miMITED, 
Pilaimtit, 
vs. 
BUTTE & SUPERIOR MIN- No. 8 
eG COMPANY, Formerly IN EOUTIY 


fot lrE & SUPERIOR 
SOPPER COMPANY, LIM- 
fre), 

Defendant. 


mee tLEMENT OF BUTTE AND SUPERIOR 
meNING COMPANY (FORMERLY BUTTE 
mn) SUPERIOR COPPER COMPANY, LIMIT- 
mp) FOR THE MONTH OF OCTOBER, 1916, 
Brey PURSUANT FO ORDER OF COURT 
See PRED IN THE ABOVE ENTITLED 
fm OSt ON NOVEMBER 15th, 1913. 


Comes now Butte and Superior Mining Company 
(formerly Butte and Superior Copper Company, 
Limited) and in compliance with the order of court 
eiitered in the above entitled cause on the 15th day 
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of November, 1913, files the following statement, 
showing an approximate estimate for the month of 
October, 1916. 
1. Of the amount of ore treated in 

Its Oletlevinion ‘plant... ...........8 53541.866 Tons 
Of the amount of concentrates 

recovered in its oil flotation plant..14191.495 Tons 


IO 


3. Of the analysis and assay returns 
of heads in its flotation 
‘01S 0) She Renee rerrneieate mere Are 15, 12Z80% Zin 
1.1496% Pb. 
196970 Cu 
2.0007 Voge 
1.7144% Mn. 
66.7682 % Insol. 
6.0501 Oza 
C062 Oz Au 
4. Of the analysis and assay returns 
of concentrates recovered in its 
oll stlotati@m@es:...2 ee 53.414% Zn. 
3.00076 Et 
945% Cu. 
2.90/ Go e 
280% Mn. 
8.731% Insol. 
21.595 Oz Fae 
033 Oz. A 


=- 


"y 


Of the cost of flotation per ton 
of concentrates recovered in 
its oil flotation! ile S 2.8268 


Butte & Superior Mining Company. 5413 
Plaintiffs’ Exhibit No. 266 


6. Of the value per ton of concen- 
trates recovered in its oil flo- 
itestOnel jDILehett ay ae aaa eee S 56.89 
The figures set forth under the foregoing six para- 
graphs are, as noted, approximate estimates, for the 
reason that at the date of the filing of this statement 
no exact information has been acquired by the Butte 
and Superior Mining Company, so that accurate fig- 
ures can be given. 
7. As to the analysis and assay 
returns of tails from the oil 
flotation plant, the following 
figures are accurate, and not 
CSE... 1.3140% Zn. 
.O800% Pb. 
0¢00% Cu. 
.6000% Fe. 
1.8500% Mn. 
90.2400% Insol 
: 7800 Oz. Ag. 
OTS © Zea. 
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UNITED STATES OF AMERICA, 
DISTRICT OF MONTANA,—=ss: 


CHAS. BOCKING, being first duly sworn on oath, 
-deposes and says: 


That he is the Cashier of the Butte and Superior 
Mining Company, and makes this affidavit for and on 
its behalf; that he has read the foregoing statement 
and knows the contents thereof; that the approximate 
estimates therein set forth are true to the best of his 
knowledge, information and belief; that such approxi- 
mate estimates in said report are set forth under para- 
graphs 1 to 6, inclusive; that as to the analysis and | 
assay returns of this form the oil flotation plant under 
paragraph 7 of said statement, the same is not an ap- 7 
proximate estimate, but that the percentages and 
weights contained in the answer thereto are accurate, 
to the best of his knowledge, information and belief. 

CHAS. BOCKING 


Subscribed and sworn to before me 

this 20th day of November, 1916. 

ALE Gk Ri Maa, 

Notary Public for the State of Mon- 

tana, residing at Butte, Montana. 
My commission expires October 2nd, 


UN. 


Filed May 18, 1917. 
GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


Butte & Superior Mining Company. 5415 
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N THE DISTRICT COURT OF THE UNITED 
STATES, FOR THE DISTRICT OF 
MONTANA. 


BNERALS SEPARATION, 


» 


LIMITED, 
Plame), 
VS. 
B@rbE & SUPERIOR MIN- No. 8 
1 ING COMPANY, Formerly IN EOUMIENG 


mee tte & SUPERIOR 
} COPPER COMPANY, LIM- 
PL ED, | 
: Defendant. 


KTATEMENT OF BUTTE AND SUPERIOR MIN- 
| ING COMPANY (FORMERLY BUTTE AND 
SUPERIOR COPPER COMPANY, LIMITED) 
1} FOR THE MONTH OF NOVEMBER, 1916, 
PILED PURSUANT TO ORDER OF COURT 
ENTERED IN THE ABOVE ENTITLED 
CAUSE ON NOVEMBER 15th, 1913. 


Comes now Butte and Superior Mining Company 
formerly Butte and Superior Copper Company, Lim- 
ted) and in compliance with the order of Court entered 
n the above entitled cause on the 15th day of Novem- 


5416  Munerals Separation, Limited, et al., vs. 
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ber, 1913, files the following statement, showing ¢ 
approximate estimate for the month of November, 191€ 
1, Of the amount of ore treated in 
IseOl lOtation  plamt....4..-.. 50494.8475 Ton 
Z. Of the amount of concentrates 
recovered in its oil flotation | 
Ieee see a coace i ue ae ee 11398.124 Ton 
3. Of the analysis and assay returns 
of heads in its oil flotation 
(0) Leta) eel ere em eee eee 13.0008% Zn. 
.7664% Pb. 
.1450% Cu. 
1.6273% Ber 
1.52/6% Man 
71.5711% Insok 
5.2188 Oz. A 
.00949 Oz. @ 


4. Of the analysis and assay returns 
of concentrates recovered in 
HES. CONE sk OUCH ee a 53.92495 7a 
3.544% Pb. 
491%, Cu 
2.487% Fe. 
307% Mn. 
8.730% Insol. 
21.749 Oz. Aga 
.0313 Oz. A@ 
Of the cost of flotation per ton 


Can 


of concentrates recovered in 
its oi! flotatien plait $ 3.5814 


Butte & Superior Mining Company. 3417 
Plaintiffs’ Exhibit No. 267 


Of the value per ton of concen- 
fates recovered in its o1! flo- 
LUSK 30) hd eel eee one. 200 


| The figures set forth under the foregoing six para- 


raphs are, as noted, approximate estimates; for the 
bason that at the date of the filing of this statement 
pb exact information has been acquired by the Butte 
hd Superior Mining Company, so that accurate figures 
an pe given. 
As to the analysis and assay 
returns of tails from the oil 
flotation plant, the following 
figures are accurate, and not | 
Slit a. 941% Zn. 
050% Pb. 
BOZO, Cu. 
.660% Fe. 
1.850% Mn. 
91.030% Insol. 
720 Oz 
001254 Oz. Au. 


; 


5418  Afinerals Separation, Limited, et al., vs. 
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UNITED SIALES*OF SmoNices: 
DISTRICT OF MONTANA,—ss: 


CHAS. BOCKING, being first duly sworn on oath 
deposes and says: 


That he is the Cashier of the Butte and Superior§) 
Mining Company, and makes this affidavit for and on 
its behalf; that he has read the foregoing statement 
and knows the contents thereof; that the approximate 


estimates therein set forth are true to the best of his§ 


knowledge, information and belief; that such approxi- 
nuate estimates in said report are set forth under para- 
graphs 1 to 6, inclusive; that as to the analysis and 
assay returns of this from the oil flotation plant under 
paragraph 7 of said statement, the same is not an ap- 
proximate estimate, but that the percentages and 
weights contained in the answer thereto are accurate, 
to the best of his knowledge, information and _ belief. 


CHAS. BOCKING 


Subscribed and sworn to before me 
this 20th day of January, 1917. 
Cae TUOnx. 
Notary Public for the State of Mon- 
tana, residing at Butte, Montana. 
My commission expires July 7th, 
1918. 


Filed May 18, 1917. 
GEO. W. SPROULE, Clerk 
By H. H. WALKER, Deputy 


Butte & Superior Mining Company. 5419 
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IN THE DISTRICT COURT OF THE UNITED 
Si ibew OR Tae DISTRICT OF 
MONTANA. 


MINERALS SEPARATION, 


LIMITED, 
Plamotit, 
VS. 
POTTER & SUPERIOR MIN- No. 8 
ING COMPANY, Formerly IN EQUITY. 


muUrrte & SUPERIOR 
COPPER COMPANY, LIM- 
iets), 


Defendant. 


STATEMENT OF BUTTE AND SUPERIOR MIN- 
ING COMPANY (FORMERLY BUTTE AND 
Pome hi@k COPPER COMPANY, LIMITED) 
Bok ThE MONTH OF DECEMBER, 1916, 
Pee PURSUANT TO ORDER OF COURT 
ENTERED IN THE ABOVE ENTITLED 
eAUSH ON NOVEMBER 15th, 1913. 


Comes now Butte and Superior Mining Company 
(formerly Butte and Superior Copper Company, Lim- 
ited) and in compliance with the order of Court entered 
in the above entitled cause on the 15th day of Novem- 


5420 Minerals Separation, Limited, et al., vs. 
Plaintifis “Exhibie Nee Z6s 


ber, 1913, files the following statement, showing an 
approximate estimate for the month of December, 1916. 
1. Of the amount of ore treated in 
its oils ilotation went. 22../..0. 52886.3455 Tons 
2. Of the amiount of coneemtrates 
recovered in its oil flotation 
10 (256 aa tee Se en ee 11234.729 Tons 
3. Of the analysis and assay re- 
turns of heads in its flota- 
1. 0) Ee eee eee 12.1680% Zn. 
7428% Pb. 
16309 Cur 
1.73059 ke: 
1.4729% Mn. 
71.0963 % Insol. 
&:2329 (Oz 
0079 Oz. Aw 
4. Of the analysis and assay re- 
turns of concentrates recov- 
ered in its oilf flotation... 52 77a 
SMe 10) 
Polo Gaeur 
22 ee, 
280% Mn. 
11.065% Insol. 
ZO93 Oz. Ae 
027 = Oz. Au. 


Butte & Superior Mining Compaiy. 5421 
Pemtitis sexo NowZ268 


Of the cost of flotation per ton 
of concentrates recovered in its 
Cll tlotation plant —2.225.....5 S$ 4.3060 
Of the value per ton of concen- 
trates recovered in its oil flo- 
eve OURO Lai he cae. so Oil 
The figures set forth under the foregoing six para- 


Weraphs are, as noted, approximate estimates; for the 

jreason that at the date of the filing of this statement 

|jno exact information has been acquired by the Butte 

Jand Superior Mining Company, so that accurate fig- 

jures can be given. | 

|7. As to the analysis and assay re- 

: turns of tails from the oil flo- 

tation plant, the following fig- 

ures are accurate, and not esti 

ES ee ee L124 95 Za 
(0707, Ei 
(030%. Car 
(7/607) Viet 
1.700% Mn. 

90.180% Insol. 

000) (Oza 
00S ‘O7neu 
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UNITED SAT ES OR Taner: 
DISTRICT OF MONTANA,—ss: 


CHAS. BOCKING, being first duly sworn on oath, 
deposes and says: 


That he is the Cashier of the Butte and Superior 
Mining Company, and makes this affdavit for and on 
its behalf; that he has read the foregoing statement 
and knows the contents thereof; that the approximate 
estimates therein set forth are true to the best of his 
Knowledge, information and belief; that such approxi- 
mate estimates in said report are set forth under para- 
graphs 1 to 6, inclusive; that as to the analysis and 
assay returns of this from the oil flotation plant under 
paragraph 7 of said statement, the same is not an ap- 
proximate estimate, but that the percentages and 
weights contained in the answer thereto are accurate, 
to the best of his knowledge, information and belief. 

CHAS. BOCISENG 


Subscribed and sworn to before me 
this 20th day of January, 1917. 
Cale LUOHY, 
Notary Public for the State of Mon- 
tana, residing at Butte, Montana. 
My commission expires July /th, 
(One: 


Filed May 18, 1917. 
GEO. W. SPROULE, Glerk 
3y H. H. WALKER, Deputy. 


Butte & Superior Mining Company. 5423 
Plaintiffs Exhibit No. 269. 


IN THE DISTRICT COURT OF THE UNITED 
i i eek tiie DISTRICT OF 
MONTANA. 


PONERALS SEPARATION, 


PIOiTED, 
Plaintitt, 
aS. 
BUITE & SUPERIOR MIN- IN EQUITY. 
ING COMPANY, Formerly No. 8 


BUTTE & SUPERIOR 
COPPER COMPANY, LIM- 
ITED, 


Defendant. 


STATEMENT OF BUTTE AND SUPERIOR MIN- 
ING COMPANY (FORMERLY BUTTE AND 
SUrPPRiIOR COEPER COMPANY, LIMITED) 
DOR Lib eMONTH Or JANUARY, 1917, 
PES Peers aNt TO ORDER OF COURT 
PMOEREDwUwN THE ABOVE ENTITLED 
CAUSE ON NOVEMBER 15th, 1913. 


Comes now Butte and Superior Mining Company 
and in compliance with the order of Court entered 


5424 Minerals Separation, Limited, et al., vs. 
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in the above entitled cause on the 15th day of Novem- 
ber, 1913, files the following statement, showing an 
approximate estimate for the month of January, 1917. 


1. Of the amount of ore treated 
im’ its Oils ilotationl plant .........21. 46048.870 Tons 


2. Of the an:ount of concentrates 
recovered in its oil flotation 
[ILE Oa occ A 10100.4635 Tons 


3. Of the analysis and assay re- 
turns of heads in its flotation 
plein eee See ch meer 1292 500g ii. 
1.0180% Pb. 
17807; Gu 
1.9858% Fe. 
1.4932% Mn. 
71.8252% Insol. 
5.6810 Ozi7e 
0855 Oza 


4. Of the analysis and assay re- 
turns of concentrates recov- 
CECU ins its oll Terao =... 48.820% Zn. 
3.904% Pb. 
477% Cu. 
2.023 7 ke. 
343% Mn. 
14.200% Insol. 
19092, Oz Ae: 
032 Oz. exe 


Butte & Superior Mining Company. 5425 
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Cyl 


Of the cost of flotation per ton 
of concentrates recovered in 
SMO TlO@bAt Olea. 2 s. $ 6.2790 


6. Of the value per ton of con- 
centrates recovered in its oil 


H@uUeDIN OMI LAINE me, 23-22 teens $ 54.5000 


The figures set forth under the foregoing six para- 
eraphs are, as noted, approximate estimates, for the 
reason that at the date of the filing of this statement 
no exact information has been acquired by the Butte 
and Superior Mining Company, so that accurate fig- 


ures can be given. 


7 


7. As to the analysis and assay 
returns of tails from the oil 
flotation plant, the following 
figures are accurate, and not 
COICO ES. a 2.6120% Zn. 
.0600% Pb. 
0400% Cu. 
.6400% Fe. 
1.6000% Mn. 
88.4000% Insol. 
T1200 95 Oze ve. 
0013 SOZwAw: 
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UNITED STATES OF AMERICA, 
DISTRICT OF MONTANA,—ss: 


CHAS. BOCKING, being first duly sworn on oath, 
deposes and says: 


That he is the Cashier of the Butte and Superior 
Mining Company, and makes this affidavit for and on 
its behalf; that he has read the foregoing statement 
and knows the contents thereof; that the approximate 
estimates therein set forth are true to the best of his 
knowledge, information and belief; that such approxi- 
mate estimates in said report are set forth under para- 
.graphs 1 to 6, inclusive; that as to the analysis and 
assay returns of this from the oil flotation plant under 
paragraph 7 of said statement, the same is not an ap- 
proximate estimate, but that the percentages and 
weights contained in the answer thereto are accurate, 
to the best of his knowledge, information and belief. 

CHAS @BOCKING, 


Subscribed and sworn to before me 
this 20th day of February, 1917. 
Ck eaOry, 
Notary Public for the State of Mon- 
tana, residing at Butte, Montana. 
My commission expires July 7th, 
1918. 


Filed May 18, 1917. 
GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


Butte & Superior Mining Company. 5427 
Plaintiffs’ Exhibit No. 270. 


meh DISTRICT COURT OF THE UNITED 
oS POR tae DISTRICT OF 
MONTANA. 


feINERALS SEPARATION, 


mI MITED, 
Plameiit, 
Vs. 
BUTTE & SUPERIOR MIN- Nowe 
ING COMPANY, Formerly IN EQUITY. 


BUTTE & SUPERIOR 
COPPER COMPANY, LIM-|, 
ITED, 


Defendant. 


ISTATEMENT OF BUTTE AND SUPERIOR MIN- 
ONG COMPANY (FORMERLY BUTTE AND 
ee PERIOR COPPER COMPANY, LIMITED) 
mek THE MONTH OF FEBRUARY, 1917, 
meek PURSUANT FO ORDER OF COURT 
PNTERED IN THE ABOVE ENTITLED 
mUSE ON NOVEMBER 15th, 1913. 


Comes now Butte and Superior Mining Company 
and in compliance with the order of Court entered 


5428 Minerals Separation, Limited, et al., vs. 


Plaintiffs WJéxhibit No, 270 


in the above entitled cause on the 15th day of Novem-§ 
ber, 1913, files the following statement, showing an 
approximate estimate for the month of February, 19174 


1. Of the aniount of ore treated 
imntswOlelotatom plant 4.20. 43216.8605 Tons 


2. Of the amount of concentrates 


recovered in its oil flotation 
DU ete Sco ce eee ne eo 9980.6145 Tons 


3. Of the analysis and assay re- 
turns of heads in its oil flo- 
(21540) eo) 200 eee see came nate 12-9375 7a 
.9091% Pb. 
16997 eu. 
19 1OSU ae: 
1.2430% Mn. 
71.6749% Insol. 
5.2422 Oz. Ag 
0097 Oz. Alm 


4. Of the analysis and assay re- 
turns of concentrates recov- 
ered in) 11s OlsMerition. 2... 45.6390% Zn. 
3.6760% Pb. 
.5060% Cu. 
CAS ike 
680% Mn. 
19.1930% Insol. 
17.4720 Oz. Ag. 
0275 Oz. A@ 


Butte & Superior Mining Company. 5429 
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Of the cost of flotation per ton 
of concentrates recovered in 
its Oil tlotation plant ...-........ $ 5.5544 


Of the value per ton of concen- 
trates recovered in its oil flo- 
CHANEWONY 10:20) 0 ea eeeee eee eee $ 50.084 


The figures set forth under the foregoing six para- 
graphs are, as noted, approximate estimates; for the 
feason that at the date of the filing of this statement 
jno exact information has been acquired by the Butte 
and Superior Mining Company, so that accurate fig- 


ures can be given. 


7. As to the analysis and assay 
returns of tails from the oil 
flotation plant, the following 
figures are accurate, and not 
CSUs re 1.9560% Zn 
0800 J, EB: 
0380% Cu. 
162007 Be 
1.5000% Mn. 
90.0090% Insol. 
(5000  OzyAg. 
0018 Oz. Au. 
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UNITED StATES OF 2 vERICA, 
DISTRICT OF MONTANA,—ss: 


CHAS. BOCKING, being first duly sworn on oath, 
deposes and says: 


That he is the Cashier of the Butte and Superior 
Mining Company, and makes this affidavit for and on 
its behalf; that he has read the foregoing statement 
and knows the contents thereof; that the approximate 
estimates therein set forth are true to the best of his 
knowledge, information and belief; that such approxi- 
mate estimates in said report are set forth under para- 
graphs 1 to 6, inclusive; that as to the analysis and) 
assay returns of this from the oil flotation plant under 
paragraph 7 of said statement, the same is not an aps 
proximate estimate, but that the percentages and 
weights contained in the answer thereto are accurate, 
to the best of his knowledge, information and beliefi 

CHAS. BOCIOX Ga 


Subscribed and sworn to before me 
this 20th day of March, 1917. 
Cae UGE. 

Notary Public for the State of Mon- 

tana, residing at Butte, Montana. 


My commission expires July 7th, 
Wksy 


Filed May 18, 1917. 
GEO. W. SPROULE, Ciera 
By H. H. WALKER, Deputy.™ 
: 


Butte & Superior Mining Company. 5431 
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mie DISTRICT COURT OF THE UNITED 
ores OR Tie DISTRICT OF 
MONTANA. 


NINERALS SEPARATION, 
| LIMITED, 


Plaintiff 
vs. 
meet & SUPERIOR MIN- No. 8 
ING COMPANY, Formerly IN EQUITY. 


IBUTTE & SUPERIOR 
1COPPER COMPANY, LIM- 


| 


mole MENT OF BUTTE AND SUPERIOR MIN- 
ING COMPANY FOR THE MONTH OF 
PMARCH, 1917, FILED PURSUANT TO OR- 
PDER OF COURT ENTERED IN THE ABOVE 
|} ENTITLED CAUSE ON NOVEMBER 15th, 1913. 


Comes now Butte and Superior Mining Company 
formerly Butte and Superior Copper Company, Lim- 
jed) and in compliance with the order of Court entered 
i the above entitled cause on the 15th day of Novem- 


5432 Minerals Separation, Linuted, et al., vs. 
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ber, 1913, files the following statement, showing 
approximate estimate for the month of March, 1917 


1. Of the amount of ore treated in 
itseell flotation plaiit:......:.2......08 47202.599 Tons) 


i) 


Of the amount of concentrates 
recovered in its oil flotation 


3. Of the analysis and assay re- 
turns of heads in its oil flota- 
Mone plant <= Aer ee 12.4893 % Zn. 
8578% Pb. 
1598 %iCur 


1.8901% Fe. 
1.4681% Mn. 
73.0481 9% Insol, 

4.8032 Oz. Agm 

00584 Oz. 


4. Of the analysis and assay re- 
turns of concentrates recov- 

eted 1 its pollmerlotation.......-- 47,207% Zn. 

3.700% Pb. 

489% Cu. 

3.000% Fe. 

400% Mn. 

16.500% Insol. 

18.240 Oz 

0267 Oza 


Butte & Superior Mining Company. 5433 
Plaintifis’ Exhibit No. 271 


Of the cost of flotation per ton of con- 
centrates recovered in it@tfotation plant..6 6.0242 


Oi the value per ton of concentrates re- 
covered in its oil flotation plant........2...... $43.81 


d Superior Mining Company, so that accurate fig- 
res can be given. 


As to the analysis and assay re- 
turns of tails from the oil flo- 
tation plant, the following fig- 
ures ate accurate, and not 
Siac i ———..<...——e i777, Ain 
115% Pb. 
040% Cu. 
800% Fe. 
1.650% Mn. 
89.600% Insol. 
40 Oz. Ag. 
0012. Oz. Aww. 


a 
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UNITED SIATES OF AtieaGes 
DISTRICT OF MONTANA,—ss: 


CHAS. BOCKING, being first duly sworn on oath, 
deposes and says: 


That he is the Assistant Manager of the Butte and 
Superior Mining Company, and makes this affidavit for 
and on behalf of said company: That the Butte and 
Superior Mining Company is the defendant in the fore- 
going action; That he has read the foregoing statement 
and knows the contents thereof; that the approximate 
estimates therein set forth are true to the best of his 
knowledge, information and belief; that such approxt- 


mate estimates in said report are set forth under para- 
graphs 1 to 6, inclusive; that as to the analysis and | 
assay returns of this from the oi] flotation plant under 
paragraph 7 of said statement, the same is not an ap- 
proximate estimate, but that the percentages and 
weights contained in the answer thereto are accurate, 
to the best of his knowledge, information and belief. 
CHAS. BOCKING 


Subscribed and sworn to before me 
tics 20th “clay or toil, 1917. 
(Omi. TU lene. 
Notary Public for the State of Mon- 
tana, residing at Butte, Montana. 
My commission expires July /th, 
oie: 


Filed May 1a.) 1917. 
GEO. W. SPROULE, Glga@ 
By Tie: WALKER, Deputy. 


P] 


MINERALS SEPARATION, LIM) 
BUTTE & SUPERI@ 


Calculated from the Sworn S 


ORE DELIVERED CONCE 


TO PLANT a 
oo : 
= Qo 
PERIOD | S = = 
ae o 
= us 
: g a | Se 
ry = ij 
Ss a 3 e = 
1GNG = Oetoberee ee 53,542 15.128  8099.83.,3.77. 14191 
Mevcmiber 50.495 13.001 6564.25 % 4.43 11398 
Deccaiber’ $2886 12.168 6435.17 4.71 11235 
ole lastu@earter...., 156,923 13.446 21099.85 4.26 36824 
WOW Seneee ee 46,049 12.923 5950.91 4.56 10100 
iivaniay 43217. 12988 5613.02 4.33 9981 
Nieada —. 0 47,203 12489 5895.18 4.44 10643 


1917—First Quarter............ 136,469 12.793 17459.11 4.44 30724 


Ph. 272. 


TE & SUPERIOR MINING COMPANY 


SON PLANT RESULTS 


~ 


(By Difference) 


Tons 


yo 1 
9,097 
1,651 


10,099 
$9,949 


$3,236 
16,560 


15,745 


TAILINGS 
c ices} 
cP) oo (3) 
ae 2 | Ss 
Ba, | 2. | 83 
po | | Ss 
c Th ba eal 
S aa, | 4 
519.85 19.41 1.321 
464.18 18.39 1,187 
505.45 19.12 1.214 
1489.48 19.11 1.240 
1020.09 44.36 2.838 
1057.79 48.95 3.183 
870.94 36.90 2.382 
2948.82 43.22 2.789 


ato the Federal Court, Butte, Mont. 


% Zine 
Given 


Assay 


1.314 
0.941 
1.124 


1.127 
2.612 


150 
1,997 


2.192 


Oils 


Filed May 18, 1917. 


COSTS — $ 
mn 
Ss 
Vo oO 
is 
Sf Q 
Oo 
fe 5 
[ml HH 
a 
2 fy 
(=) o 
a Ay 


40,115 0.7492 
40,821 0.8084 
48,378 0.9148 


129,314 0.8241 
63,418 = 1.3772 


55,438 1.2828 
64,116 1.3583 


182,972 1.3408 


5437 


Per Ton Concentrate 


2.8268 
3.5814 
4.3060 


3.5117 
6.2790 


5.5544 
6.0242 


5.9553 


GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


438 
Plaintiff 


MINERALS SEPARATION, LIMITED, E’ 
FLOTAT 
Calculated from the Sworn Statements of the Manag 


Comparisons made between the results of operation with excess oil with tl 
the headings to flotation were of as nearly equal Zinc assay as possible. Only # 
has been calculated in all cases on ihe same terms and market price for spelt” 


PERIOD. Heading to Flotation 


oe Concentrates 
| >. 
| : 2 | ge] ¢ 
3 3 | 88 | a 
f= is mS hi 
on On BS S 
2 2G Se n ae ae S ne 
5 Do & 5 a & a Sb 
e a N B rs N Xe fa 
16—January ne. 49428 12.496 6176.52 10535 54.593 5751.37 93.117 38893. 
NZ —March ooeccecneecceeceeee 47203 12.489 $895.18 10643 47.207 5024.24 85.228 36560) § 
Differences... 007 7.386 7.339 an 
PIGAJUme  eeeeceeccneeeeeeereee 48475 12.976 6290.12 10830 54.579 5910.91 93.972 
17—February occ. 43217 12.988 5613.02 9981 45.639 4555.23 81.155 
8.940 


316—November ............. 50495 13.001 6564.85 11398 53.524 6100.67 92.929 59097 4 
17—January 2 46049 12.923 5950.91 10100 48.820 4930.82 82.858 33236 10 
Differences............- 078 4.704 


The figures indicate that the modification of the operating with excess O1 
to the flotation plant, and that it would be necessary to provide some more 
low oil. The silver loss is also somewhat greater. With the market price 


FORMULA ADOPTED FOR PURPOSE OF COMPARISON. 


APPENDIX “A”— 


Conditions of Sale of Zinc Concentrates Taken for the Sake of Making Cé 
parison of the Financial Results of the Period of Working with Excess Oil 
Those of 1916: 


Assume Market Quotation for Spelter at East St. Louis................ $9.50 per 100 
(Being below the average for the period in question.) 
For One Ton of Concentrate of 45% ZintC..eccmccesccssscsscceeeoesseessosessessnesssecereeescontemeesigel 


(Being the usual contract price.) 


For each one dollar of the market quotation above five dollars ($5.00) 
add six dollars ($6.00) per ton of concentrate. 


For each unit of zinc in the concentrate above forty-five per cent (45%) 
add ninety cents (90c) per ton of.concentrate. 


Allowance for freight, loading, and moisture, per dry ton of concentrate.......s¢ 


5439 


wh small quantities. For this purpose periods have been chosen in which 
whas been taken into account. The sales value of the Zinc Concentrates 


= 


Oils Acid Costs Sales value of concen- Profi 
|__| —___———_ | | ———_—_________________-—-||trates on equal terms 
as shown on Appendix All: 

(Zine only) 


S onl oa wo ood w oa 3 a eo 
° ° OR o || ie So = 3 Om 
E oo = bo to 3 = I bo e os ew | gs 

Oo =] S =| =] 
as aes] os o§ oes On § os | o§ 
i oS SNe! ace! ane = | acc bam) a us) S) 
> a) 4 8 nS Ay fet ~~ 38 ey isl ay i ue 
(les oo OR oo vo ° a © ve oO ° oo vo 
oO oem ope foepae LO H og & O a A | WO 


about about $ $ $ $ $ $ 
1.2008 1.7 5.00 0.652 3.0583 32219 10.36 48.63 512317 9.71 45.57 
about about 
1.997 22.0 - 10.00 1.3583 6.9242 64116 9.47 41.99 446900 8.11 35.97 


0.706 2.9659 31897 89 6.64 65417 1.60 9.64 


i 
| 
| 
| 
' 


about about 
120766 = 1.7 5.00 0.7170 3.2105 34770 10.86 48.62 526555 10.14 45.41 
about about 
1.956 20.2 10.00 1.2828 5.5544 55438 9.37 40.58 405029 8.09 35.03 


~ Sr. Re 


20668 1.49 8.04 121526 2.05 10.38 


about about 

0.941 ilps) 5.0 0.8084 3.5814 40821 10.76 47.67 543343 9.96 44.09 
about about 

2.612 20.0 10.0 1.3772 6.2790. 63418 9.53 43.44 438744 8.15 37.16 


2.6976 22597 1.23 4.23 104599 1.81 6.93 


ease of profit from the Zinc alone of about $1.75 per ton of ore delivered 
apacity of the plant to what it was with the old operating method with 
e decrease of profit on one year’s tonnage of 580000 would be $1,015,000. 


} —January 1916. 
VALUE OF ONE DRY TON OF CONCENTRATE. 


Memmmrease Of Srades: Grade on..ececcccecceccescsncssccccnsseceecceonems 54.59 


i [BAGS ites oe el a 45.00 
[increas caper errr... 9.59 @ $0.90 8.63 
ieerease if market price: Market price....................20-e- 9.50 
| BEIESICS <8. 5.00 
| 4.50  @ $6 27.00 
56.63 
ae ee Se 8.00 
$48.63 


Filed May 18, 1917. GEO. W. SPROULE., Clerk. 
By H. H. WALKER, Deputy. 


Butte & Superior Mining Company. 5441 
Plaintiffs’ Exhibit No. 274. 


Estimate of increased revenue to Butte & Superior Copper Co. had 
it followed wet concentration with flotation during period of milling 
operations at Basin, Montana, January Ist, 1910, to April 30, 1912: 


1910 
Dry tons milled at Basin...............-..---- 94,085 Assay value 20.2% Zn 
ene. produced—tons —.---..-----enneencceeee 22,157 Assay value 47.7% Zn 
1911 
Dry tons milled at Basin.....................148,542 Assay value 20.3% Zn 
Conc. produced—tons ..............:.eeeeeeeee 34,464 Assay value 49.1% Zn 
1912 
Jan. to April, inclusive, Estimated 
éstimated tons milled...................... 50,000 Assay value 20.0% Zn 
Estimated production, 57% reeovery, 
49% grade concentrate..................-. 11,630 tons conc, 
Total tons treated at Basin 
{[Bidle, WS\ey SION eves ras eiiceaec] 19 2) [Yee te 292,627 tons 
ZESMOME COGAN SETI ae oe eee ee eee 59,159 tons 
Memetietons zine come, made at Basin...........-.........cscecssessccscceseseee 68,251 tons 
(LE RISTENNSUTNE cccecee seed eee see ee eee 33,189 tons 
Total recovery at Basin in form of zinc COMC..000... ee eee 56.1% 
Net Smelter Returns 
1910—Net value per ton conc..............2.. $19.67 $ 496,099.49 
1911—Net value per ton conc... $24.85 875,369.73 
1912—Estimated ditto 00... eeeee $26.00 302,380.00 
$1,673,849.22 
Operating costs—same period 
1910—Mining & Dev......... $3.15 per ton $296,367.75 
@re Uransp. <2... oo per ton 51,746.75 
UVa irae se 22 2daakn = 1.75 per ton 164,648.75 
1911—-Mining & Dev......... $3.06 per ton 454,538.52 
Ore Iransp,, -........-. 26 per ton 38,620.92 
ANUS IIE @i are ae ee 1.62 per ton 240,638.04 
z . 
ii4— Estimated: 
Mining & Dev......... $3.06 per ton 153,000.00 
Ore Wransp. ..c05 .26 per ton 13,000.00 
1110 gl re 1.62 per ton 81,000.00 $1,493,560.73 


MeecEatin® PLrOtit At BaSit sc. c...c.cc2c-ece-ceooceoss-ce $ 180,288.49 
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Motalsoyertieated mata scsi eee ae 292,627 tons 
ZiniGmcouc. pLGdticedmes= snr 68,251 tons 
Lead conc. produced........................ 752 69,003 tons 
NiGtalmtonsmerarlitiesmtomcis cat. =e eee 223,624 tons 
Go nitaninitn cee eee ee ent | eee 25,780 tons of zinc 
Calculated % of zinc in discarded tailings.......... 11.34% Zn. 


Assume that all discarded tailings were re-ground and treated by 
flotation at an extra operating cost of 75 cents per ton with results as 
follows: 


Concentrate 55% Zn 24 Oz Ag .04 Au 
Tailings 1.5% Zn 
Recovery 89.257 


Zinc concentrate produced by flotation from discarded tailings—41,834 
tons, containing 23,008.65 tons of zinc. 

Value of 41,834 tons zinc concentrate, assumed to have been produced 
from Basin mill discarded tailings— 


55% Zn at average market price............ 5.67 cents 
24 Oz. Ag. average market price............ 54 cents 
BAO) 2. Art Qe SO os cao enc see ee equals 
all 1 ele Oia T eee rtem nee se eco eee ae ee $37.19 
Cty ae As Ne ee 3.88 
$41.07 
WSeSsmirera hit ta metas eee $7.91 
WoadingeateSasine sss .09 : 
Mesh penalty .......0.0........0..00- 90 8.50 
Net -valite per ton... = $32.57 Lb 
ASSA tons @ $32 5/7 tee kee $1,342,533.38 
Less estimated cost of flotation treatment, 
BES O24 COmSe OFC. ost ek cee e os ck chant ohac ten eee 167,718.00 
Estimated excess! operating ProOlit..-22....-...cccstc.ctecceesescseeeee $1,194,815.38 
Deduct for cost of construction of 500 ton 
| AESTIANH  onb i 5) Vy geeke + Ra ie OM SP PORE Ree 90,000.00 
Increase. ingne typo tite nee $1,104,815.38 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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BOM: Ol One 


(Physical Exhibit) 


Filed May 18, ‘917. GEO: W. SPROULE, Gilera 


By H. H. WALKER, Deputy. 


Plaintiffs’ Exhibit No. 277. 


o> Re ES PIEMS 


(Physical Exhibit) 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


Minerals Separation, Limited, et al., vs. 


Plaintiffs’ Exhibit No. 278. 


Filed May 18, 1917. GEO. W. SPROULE., Clerk 
By H. H. WALKER, Depaul 


Butte &@ Superior Mining Company. 


Plaintiffs’ Exhibit No. 279. 


é 


Hiled May 18,1917, GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


Minerals Separation, Limited, ct GH., US. 


Plaintiffs’ Exhibit No. 280. 


= 


Filed May 18, 1917. GEO. W. SPROULE. Clerk. 
By H. H. WALKER, Deputy 
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Plaintiffs’ Exhibit No. 281. 


a ae ——— 


— a é 


aerator | 


Filed May 18, 1917. GEO. W. SPROULE. Clerk. 
By H. H. WALKER, Deputy. 
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Plaintiffs’ Exhibit No. 282. 


Filed May 18, 1917. GEO. W. SPROULE, Clerk 
By H. H. WALKER, Deputy. 


Butte & Superior Mining Company. 


Plaintiffs’ Exhibit No. 283. 


Fited May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


: >” 
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Plaintiffs’ Exhibit No. 284. 


Filed May 18, 1917. GEO. W. SPROULE,. Ciers 
By H. H. WALKER, Deputa 


Butte & Superior Mining Company. 5455 


Plaintiffs’ Exhibit No. 285. 


piled ivysic 19l/ eG 2O. W. SPROULE, Clerk. 
Doetiell) WALKER, Deputy. 


Butte & Superior Mining Company. 9455 


| Plaintiffs’ Exhibit No. 286. 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By oH. H. WALKER Deputy. 


3458 = Minerals Separation, Lintited, et al., vs. 
Plaintiffs’ Exhibit No. 2&8. 
(A) 
AGKEE WENT On TUL Ys, “1983 
Betwecn 
MINERALS SEPARATION LIMITED 
And 


MINERALS SEPARATION AMERICAN SYNDL 
CAgMs (1903) MMe Ei, 


129802 /33 (Companies’ Registration 
Registered Office 29 Mar, 1OTGy 
95416f 

Aug 1913 


AN AGREEMENT made the eighth day of July One 
thousand nine hundred and thirteen BETWEEN 
MINERALS SEPARATION LIMITED having 
its registered office at 62 London Wall in the City 
of London (hereinafter cailed the Company) of the 
one part and MINERALS SEPARATION AMER 
CAN SYNDICATE (1913) LIMITED having a 
registered Office at 62 London Wall aforesaid (here- 


inafter called the Syndicate) of the other pane 
WHEREAS the Syndicate was incorporated on the 
twenty-seventh day of June One thousand nine hun- 
dred and thirteen under the Companies (Consolida- 
tion) Act 1908 with a nominal capital of Two hun- 
dred and fifty thousand pounds divided into One 
hundred and twenty-five thousand A shares of One 


Butte & Superior Mining Company. 5459 
Plaintiffs’ Exhibit No. 288 


+ ee eee fee YT elie OI ee ee OD 


P. 5459, L. 3, After « Whereas ” 
| the Articles of Association of the Sy 


insert “by Clause 2 of 
ndicate ” 


NUVW 1t 1S MeETCDY AY VeEeG dS) tuuUws ~ 


1. The Company shall sell and the Syndicate shall 
purchase. 

First—The Letters Patent and rights mentioned in 
the Schedule hereto but subject to certain Licenses 
granted by the Company the dates of which and the 
names of the Licensees mentioned therein are as fol- 
lows :— 


(A) Twenty fifth June One thousand nine 
hundred and twelve The Cuba Copper Com- 
pany. 

(B) Nineteenth November One thousand nine 
hundred and twelve Britannia Mining and 
Smelting Company Limited as modified by 
leneen Gated) Seventeenth December One 
thousand nine hundred and twelve from the 
Company to the said Britannia Mining and 
Smelting Company Limited. 

(C) Sixteenth January One thousand nine hun- 
Gredeand thitteen The Silverton Mines 
Limited and Robert Insinger. 


(D) Twenty seventh February One thousand 
nine hundred and thirteen. The Ducktown 
Sulphur & Copper and [ron Company Lim- 
ied: 


GE) lenta Apri! One thousand nine hundred 
and thirteen. The Inspiration Consolidated 
Copper Company. 
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(I*) Seventh May One thousand nine hundred 
and thirteen. The Elm Orlu Mining Com- 
pany. 

(G) Seventh May One thousand nine hundred 


and thirteen. The Colusa Parrot Mining 
and Smelting Company. 


(H) Thirteenth May One thousand nine hun- 
- dred and thirteen Wilham B. McDonald and 
Louis S. Nobel. 


Secondly: The benefit and rights of the Company of 
and under the said licenses and of any other licenses 
that may be granted prior to the completion of the 
purchase and Thirdly: The exclusive right so far as 
the Company can confer the same to apply for and ob- 
tain in the Republic of Cuba and the Phillipine Islands 
Patents in connection with any of the Inventions com- 
prised ‘in the Letters Patent and applications men- 
tioned in the Schedule hereto and generally in con- 
nection with processes and apparatus for separating 
different pulverulent materials by oil selection oasfous 
flotation or other surface Tension phenomena. 

2. Part of the consideration for the said sale shall 
be the sum of Ninety three thousand seven hundred 
and fifty pounds which shall be paid and satisfied by 
the allotment to the Company or its nominee or nom- 
inees of One hundred and eighty seven thousand five 
hundred fully paid B shares of Ten shillings each in 
the Capital of the Syndicate. 

3. As the residue of the consideration for the said 
sale the Syndicate shall indemnify the Company 
against all liability and obligations of the Company 


» insert “ All disburse- 


p. 5461, L. 21, After “ Company 
nents already made by the Company” 


Butte & Superior Mining Company. 5461 
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Jader or in respect of any of the licenses granted 
y them and particulars of which are set out in Clause 
hereof and shall also indemnify the Company against 
Il liability and obligations of the Company under or 
hn respect of all costs and charges already or here- 
lfter to be incurred by the Company in connection 
vith applying for and taking out patents in the said 

epublic of Cuba and the Syndicate shall further in- 
Wemnify the Company against the liabilities of the 
Wompany under a letter dated second day of March 
ne thousand nine hundred and ten from the Com- 
bany to One James M. Hyde and against all sums 


pe ordered to pay to the said James M. Hyde in con- 
ection with certain litigation pending between the 
Mompany and the said James M. Hyde in the United 
States of America and against the costs, charges and 
xpenses of the Company in connection with the said 
litigation and the Syndicate shall at once repay to the 
Company,on accotint thereof or in connection there- 
With. The Syndicate shall be entitled to receive all 
damages and any other profits or benefits which may 
be derived from or in connection with the said litiga- 
tion. ; 

The purchase shall be completed on or before the 
tenth day of October One thousand nine hundred and 
thirteen at the registered office of the Syndicate when 
One hundred and thirty seven thousand five hundred 
fully paid B shares of Ten shillings each in the Cap- 
ital of the Syndicate part of the said One hundred and 
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eighty, seven thousand five hundred fully paid 
shares shall be allotted to the Company or its nomine 
and the Company and all other necessary parties 
any shall at the expense of the Syndicate, execute af 
do all assurances and things for vesting in the Syi 
dicate, the full benefit of this Agreement as shall I 
reasonably required. As to fifty thousand fully pai 
B shares of Ten shillings each in the Capital of @ 
Syndicate the balance of the said One hundred ai 
eighty seven thousand five hundred B shares the san 
shall be allotted to the Company or its nominees at 
rate of Two shares for every one “A” share of @ 
pound each in the initial capital of the Syndicate pa 
of the last Twenty five thousand A_ shares in su 
capital which shall be hereafter allotted that is to $ 
when one of such “A” shares shall be allotted thé 
shall be allotted to the Company or its nominees Tq 
of such fuily paid “B” shares. No new shares in 
Capital of the Svndicate shall be created or issue 
until the whole of the shares in the initial capital 
the Syndicate shall have been allotted. 

5. The Company shall with all convenient speed am 
at cost price communicate to the Syndicate or its as 
signs all improvements, additions and new discoverie 
which it shall make or acquire or be interested 
either alone or jointly with others in connection with 
any of the inventions comprised in the Letters Paten 
mentioned in the Schedule hereto and generally in com 
nection with, processes and apparatus for separating 
pulverulent materials by oil selection, gaseous flotation 


OE XCCUP mG 
P. 5462, L. 7, After ‘‘ dicate” insert “ or as it shall direct 
the premises mentioned in the Schedule hereto and giving to 
the Syndicate ” 


Butte & Superior Mining Company. 5463 
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tr other surface tension phenomena and shall give to 
he Syndicate or its assigns as full information as may 
ve possible as to the exact mode of working and using 
juch improvements, additions and new discoveries but 


{ny plans, drawings and models required by the Syn-_ 


ficate or its assigns in connection therewith shall be 
urnished to the Syndicate or its assigns on payment 
f out of pocket expenses and shall from time to time 
t the request and at the expense of the Syndicate or 
Ss assigns execute and doall such documents and 
things as may be requisite for enabling the Syndicate 
r its assigns to obtain letters patent in the United 
btates of America and the Dominion of Canada, the 
epublic of Mexico, the Republic of Cuba and the 
Philippine Islands for such improvements, additions 


und new discoveries. 
6. The Syndicate shall with all convenient speed and 
nt cost price communicate to the Company or its as- 


igns all improvements, additions and new discoveries 
which it shall make or acquire or be interested in 


pither alone or jointly with others in connection with 
Bny of the inventions comprised in the letters patent 


jor separating different pulverulent materials by oil 
election gaseous flotation or other surface tension 
phenomena and shall give to the Company or its as- 
‘signs as full information as possible as to the exact 
mode of working and using such improvements addi- 
jtions and new discoveries but any plans drawings and 
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models required by the Company or its assigns in com! 
nection therewith shall be furnished to the Company 
or its assigns on payment of out of pocket expenses’ 
and shall from time to time at the request and at the 
expense of the Company or its assigns execute and do 
all such documents and things as may be requisite for) 
enabling the Company or its assigns to obtain Letters 
Patent elsewhere than in the United States of America 
the Dominion of Canada the Republic of Mexico the 
Republic of Cuba and the Phillipine Islands for such 
improvements additions and new discoveries. 

7. The Syndicate shall not dispute the validity of | 
any of the patents and patent rights for the time being 
belonging to the Company nor in any manner support 
any litigation against the Company. The Company 
and the Syndicate shall mutually assist each other as 
far as possible (except financially) in all litigation 
against infringers or alleged infringers of the said 
Letters Patent or in respect of Letters Patent which 
may from time to time be held by or belong'to either 
of them. The Company and the Syndicate shall also 
mutually assist each other in negotiating for the ac 
quisition upon the best possible terms of new inven- 
tions and discoveries and patents for the same or im- 
provements thereof by third parties which it may be © 
considered desirable either to acquire or control in the 
United States of America the Dominion of Canada 
the Republic of Mexico the Republic of Cuba or the 
Phillipine Islands or any other part of the world. 

8. The Syndicate shall pay all the costs charges and 
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expenses of and incident to the preparation and exe- 
cution of this agreement and of the Syndicate $memo- 
randum and Articles of Association and shall also pay 
all stamps fees and legal and other expenses incident 
to the formation and registration of the Syndicate. 

9. The Syndicate shall cause this Agreement to be 
duly filed with the Registrar of Companies pursuant 
to Section 88 of the Companies (Consolidated) Act 
1908 and also in the case of shares allotted to nominees 
{shall cause a sufficient contract to be filed constitut- 
ing the title of such nominees. 

IN WITNESS WHEREOF the Companies parties 
hereto have caused their respective common seals to 


|be hereto affixed the day and year first above writ- 
F 
jten. 


mak SCHEDULE ABOVE REFERRED TO 
Part 1. 


fMelhe benefit of the following Letters Patent 
granted in respect of the United States of America. 


No. Date Name 


977273 13/12/04 Cattermole 

953259 21/ 6/04 9 

763260 21 76/04 i 

809959 16/ 1/06 foe. Kinky 
838626 18/12/06 ‘ 

763749 28/ 6/04 Goyder & Laughton 
784999 14/ 3/05 ‘is 
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models required by the Company or its assigns in com) 
nection therewith shall be furnished to the Company) 
or its assigns on payment of out of pocket expenses. 
and shall from time to time at the request and at the; 
expense of the Company or its assigns execute and do 
all such documents and things as may be requisite for 
enabling the Company or its assigns to obtain Letters 
Patent elsewhere than in the United States of America 
the Dominion of Canada the Republic of Mexico the 
Republic of Cuba and the Phillipine Islands for such 
improvements additions and new discoveries. 

7. The Syndicate shall not dispute the validity of 
any of the patents and patent rights for the time being 
belonging to the Company nor in any manner support 
any litigation against the Company. The Company 
and the Syndicate shall mutually assist each other as 
far as possible (except financially) in all litigation 
against infringers or alleged infringers of the said 
Letters Patent or in respect of Letters Patent which 
may from time to time be held by or belong'to either — 
of them. The Company and the Syndicate shall also 
mutually assist each other in negotiating for the ac 
quisition upon the best possible terms of new inven- 
tions and discoveries and patents for the same or im- 
provements thereof by third parties which it may be 4 
considered desirable either to acquire or control in the 
United States of America the Dominion of Canada 
the Republic of Mexico the Republic of Cuba or the 
Phillipine Islands or any other part of the world. 

8. The Syndicate shall pay all the costs charges and 
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expenses of and incident to the preparation and exe- 
jcution of this agreement and of the Syndicate $memo- 
randum and Articles of Association and shall also pay 
all stamps fees and legal and other expenses incident 
to the formation and registration of the Syndicate. 

9. The Syndicate shall cause this Agreement to be 
lduly filed with the Registrar of Companies pursuant 
to Section 88 of the Companies (Consolidated) Act 
|1908 and also in the case of shares allotted to nominees 
shall cause a sufficient contract to be filed constitut- 
ing the title of such nominees. 

IN WITNESS WHEREOF the Companies parties 
hereto have caused their respective common seals to 
be hereto affixed the day and year first above writ- 
ten. 


THE SCHEDULE ABOVE REFERRED TO 
Pare 1. 


I, The benefit of the following Letters Patent 
granted in respect of the United States of America. 


No. Date Name 


977273 13/12/04 Cattermole 

763259 21/ 6/04 4 

763260 21/ 6/04 i 

809959 16/ 1/06 BaeB. Kirby 
838626 18/12/06 

763749 28/ 6/04 Goyder & Laughton 
784999 14/ 3/05 a 


5466 


No. 
864597 
912783 
776145 

1045970 
ser 
683005 
793808 
788247 


777274 

879985 
835120 
835143 

{835479 
902018 


f 
9F2678 


953746 
ser 
5o7071 
ser 
647239 
ser 
636245 
ser 
665900 
ser 


651188 
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Date 
27/ 8/07 
2 07 
29/11/04 

$y WAAL 


11/ 3/12 
4/ 7/05 
25/ 4/05 


13/12/04 


25/ 2/08 


6/11/06 
6/11/06 
6/11/06 
27/10/08 
28/ 6/10 
5/ 4/10 
17/10/10 
1/ 9/11 
30/ 6/11 


4/12/11 


25/ 9/11 


Name 


De Bavéy 


C. V. Potter 
Potters. S. OV, Go: 


L. Bradiord 


Minerals Separation, Limited, et al., vs. 


Suliman & Picard 
Cattermole 


Picard 


3? 


ieee salina 


Sulman, Picard & Ballot 
H- L. Sulman 

Sulman, Picard & Ballot . 
H. 


Sulman 


& | 


L. Suman & E. @& 


Sulman 


Greenway Sulman & Hig- 


gins 


T. J. Hoover 


Greenway & Lavers 


Nutter & Lavers 


H. H. Greenway 


E. H. Nutter 


Nutter & Hoover 


No. 


ser 
2309 
ser 
23327 
738586 
ser 

| 732386 
955012 
979857 


ser 


766250 


No. 


87785 
87786 
76621 
121676 


169146 
87700 
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Date 
30/ 7/12 


1/10/12 
26/12/12 


19/12/11 
12/ 5/10 
27/12/10 


17/ 4/13 


8/ 5/13 


Date 


14/ 6/04 
14/ 6/04 
8/ 7/02 
2/11/09 


13/ 3/12 
7/ 6/04 


Name 


Chapman & Tucker 


J. Hebbard 
Chapman & Tucker 


A. C. Howard 
Gis Suliman 
ile looove: 
Broadbridge & Howard 
Greenway & Lowry 


Chapman 


2. The benefit of all extensions and prolongations 
of the terms and priviliges granted by any such 
Patents as aforesaid. 


ant Z. 


1. The benefit of the following Letters Patent 
granted in respect of the Dominion of Canada viz:— 


Name 


Cattermole 


de) 


yy. Potter: 
Rotter 5.70. P.Co. 
(T. J. Greenway ) 


3) 


Sulman & Picard 


5468 


No. 
94516 


96183 
96182 
99743 
127397 


129819 
134271 
135089 
137404 
142607 
Sel 
166434 
1474311 
ser 
176341 
ser 
ions 
147432 
94718 
129820 


ser 
17 o525 
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Date 


1/ 8/05 


21/11/05 
21/11/05 
26/ 6/06 
9/ 8/10 


13/12/10 
11/7/11 
22/ 8/11 
19/12/11 
3/ 9/12 


18/11/11 
22/ 4/13 


ep Us 
26/12/12 
22/ 4/13 


15/ 8/05 
13/12/10 


21/ 5/13 


Name 


Cattermole Sulman & 
Picard 
Sulman Picard & Ballot 


33 


23 


Greenway Sulman & Hig- 
gins 

q. |) Moarer 

Greenway & Layers 

Suliman & Preard 

Nutter & Lavers 

H. H. Greenway 


Nutter & Hoover 
Chapman & Tucker 


J. Hebbard 


Chapman & Tucker 
A. C. Howard 
Sec tecle 
dy loaver 
Broadbridge & Howard 


Greenway & Lowry 


2. The benefit of all extensions and prolongations 


of the terms and priviliges granted by any such pat- 


ents as aforesaid. 


| 
i 


| 1. The benefit of the following Letters 
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dealt so: 


rranted in respect of the Republic of Mexico. 


No. 


3397 
4268 
4267 
4269 
3605 
9362 
12781 
3276 
3642 


4908 
5560 
4907 
5561 
4622 
4635 
5603 
5602 
9422 
2 


11898 
11943 
291 
12050 


11087 


Date 


15/12/03 
12/ 1/05 
12/ 1/05 
12/ 1/05 
24/ 3/04 
14/ 7/09 
3 2 
19/10/03 
12/ 4/04 


14/ 9/05 
21/ 4/06 
14/ 9/05 
21/ 4/06 
27/ 5/05 

1/ 6/05 
26/ 4/06 
26/ 4/06 
26/ 7/09 
9/ 9/09 
19/10/10 
20/ 7/11 
6/ 7/11 
31/10/11 
11/ 8/11 


Name 


Cattermole 
De Bavay 


3) 


33 


C. V. Potter 

omer ©. O. Tee: 

fouer 5. ©. Teo, 

Sulman & Picard 

Cattermole Sulman & 
Picard 

Sullman Picard & Ballot . 


S. Steele & Steele 


33 


Sulman Picard) a Ballet 


3? 


Minerals Separation Ltd. 
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Patent 
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No. Date Name 


12290 31/107 11 Minerals Separation Ltd. 
13316 14/ 8/12 


13820 = 8/ 1/13 2 
13749 —-17/12/12 z 
13991 6/ 3/13 ” 


Broadbridge & Howard 
Greenway & Lowry 


2. The benefit of all extensions and prolongations 
of the terms and priviliges granted by any such pat 
ents as aforesaid. 

Part 4. 


1. The benefit of the following letters Patent and 
application for Letters Patent granted in respect of the 
Republic of Cuba, viz: 


No. Date Name 
1521 27657 Wh Minerals Separation Ltd. 
1520 2) a7 Wl ag 


Application for patent filed 26/3/13 


2. The benefit of all extensions and prolongations | 
of the terms and privileges granted by any such pat 
ents as aforesaid. 


The Common seal of Minerals 
Separation Ltd. was hereto 
affixed in the presence of 

John Ballot 

W. W. Webster 
Directors (Seal) 

E. Williams Secretary 
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| The Common Seal of Minerals 
Separation American Syndi- 
cate (1913) Limited was 
hereto affixed in the pres- 


ence of 
Emil Beer 
H. A. Krohm 
Directors (Seal) 
EF. Williams Secretary 
A true copy 


Geo. J. Sargent 
Assistant Registrar of Joint Stock Companies 
(Stamp ) 


Filed May 18, 1917. 


GzO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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BILL On Sale 
From 


MINERALS SEPARATION AMERICAN SYNDE 
Gad & 3 is) Pia rp: 


To 


MINERALS SEPARATION NORTH AMERICAN 
CORPORATION. 


Know all men by these presents 


‘That MINERALS SEPARATION AMERICAN 
SYNDICATE (1913), Limited, a company incorpo= 
rated under the Companies Consolidated Act 1908, 
having its registered office at No. 62 London Wall, 
in the City of London, England, for and in consider- 
ation of five hundred thousand (500,000) shares, 
without nominal or par value, of the stock of Min- 
erals Separation North American Corporation, a cor- 
poration duly organized and existing under the laws 
of the State of Maryland, whose principal office is in 
the Continental Building, in the City of Baltimore, in 
the State of Maryland, of the assumption by said Min- 
erals Separation North American Corporation of all 
the debts, abilities and obligations, contractual or 
otherwise, of said Minerals Separation American 
Syndicate (1913), Limited, and for other valuable 
considerations to it moving by said Minerals Separa- 
tion North American Corporation, the receipt whereof 
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is hereby acknowledged, has _ bargained, sold, as- 
signed, transferred and set over, and by these pres- 
ents does bargain, sell, assign, transfer and set 
over to said MINERALS SEPARATION NORTH 


Pager: 


AMERICAN CORPORATION, all the patents (sub- 
ject, however, to all licenses, rights and options here- 
tofore granted in respect thereto), processes, licenses, 
inventions, applications for patents and all rights, 
contracts, agreements, concessions, privileges, shares 
of the capital stock of corporations now owned by said 
Minerals Separation American Syndicate (1913), 
Limited, and all the right, title and interest in and to 
patents (subject, however, to all licenses, rights and 
options heretofore granted in_ respect thereto), 
processes, licenses, inventions and applications for 
patents, and all rights, contracts, agreements, con- 
cessions, privileges, shares of the capital stock of cor- 
porations to which said Minerals Separation Amer- 
ican Syndicate (1913), Limited, is now or to which it 
shall hereafter become entitled by virtue of any exist- 
ing agreements or otherwise, and all the cash on hand 
and in banks, whether in the Kingdom of Great Bri- ' 
tain, the United States of America, or elsewhere, 
promissory notes, bills of exchange, drafts, outstand- 
ing accounts, bill§receivable, moneys due and to grow 
due, royalties due and to grow due, claims and de- 
mands and_reyeltres-cdne amd to-erow due, clams arid 


demramds and things in action, office furniture and 
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fixtures and other chattels, and all the business, prop: 
erty and assets of Minerals Separation American 
Syndicate, (1913), Limited, of every sort, nature @ 
description, including the good will of its business, as 
a going concern; 


TO HAVE AND TO HOLD the same unto MING 
BRALS SEPARATION NORTH AMERI@@RS 
CORPORATION, its successors and assigns, to ifs” 
and their own use absolutely and forever; SUBJECT, @ 
HOWEVER, to the payments, discharges and per 
formances as the case may be, of all the debts, lia- 
bilities and obligations, contractual or otherwise, of 
Minerals Separation American Syndicate (1913) 


Limited. . 


Pages. 

And for the considefations aforesaid, said Min- 
erals Separation American Syndicate (1913), Lims 
ited, covenants and agrees with said Minerals Sepa- 
ration North American Corporation and its succes- 
sors and with all and every person or persons whom 
soever lawfully or equitably deriving any estate, right, 
title or interest of, in or to the property hereby sold, 
assigned and transferred, that it shall and will at any | 
time or from time to time hereafter, upon request of | 
said Minerals Separation North American Corpora- 
tion, its successors or assigns, make, do, execute, am 
knowledge or deliver, or cause to be made, done, exe- 
cuted, acknowledged or delivered, all and every such 


P. 5474, L. 27, after “ assigns ” insert “ but at the cost and 
expense of said Minerals Separation North American Corpo- 
ration, its successors or assigns,” 
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further and other lawful acts, deeds, bills of sale, 
transfers, assignments and assurances in the law, 
whether in the United States of America, Kingdom of 
Great Britain or any other country, for the better and 
more effectual vesting and conférming the property 
jhereby bargained, sold, assigned, transferred and set 
jover, or so intended to be, in and to said Minerals Sep- 
aration North American Corporation, its successors 
and assigns forever,.as by said Minerals Separation 
North American Corporation, its successors or as- 
signs, or its or their counsel learned in the law shall 
be reasonably advised or required. 

Annexed hereto, marked “A” and made part hereof, 
is a partial list of the patents and applications either 
owned by the Minerals Separation American Syndi- 
cate, (1913), Limited, the vendor corporation, or in or 
to which it has any right, title or interest, and which 
is part of the property hereby transferred or intended 
so to be. 

Annexed hereto and made part hereof and marked 
| “B” is a partial list of the licenses granted in respect 
of the 
Page 4 


patents either owned by the Minerals Separa- 
tion American Syndicate (1913), Limited, the vendor 


corporation, or in which patents it has any right, title 
or interest. 


IN WITNESS WHEREOF, MINERALS SEPA- 
RATION AMERICAN SYNDICATE (1913), LIM- 
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ITED, has caused its name to be hereto affixed by 
John Ballot, its duly constituted Attorney in Fact, 
under and by virtue of a Power of Attorney dated 
October 11, 1916. 
Minerals Separation American Syndicate 

(12313) Limaited. 
by John Ballott 
Its Attorney in Pag™ 


STATE OF MARYLAND, 
CITY OF BALTIMORE—ss. 


ON DECEMBER 7th, 1916 before me personally 
came JOHN BALLOT, the Attorney-in-Fact of Mine 
erals Separation American Syndicate (1913), Limited, 
a Company organized under the laws of Great Brit- 
ain, to me personally known and known to me to be 
the individual described in and who as such Attorney 
executed the within instrument and acknowledged that 
he executed the same as the act and deed of Minerals 
Separation American Syndicate (1913), Limited 
therein, described by virtue of a Power of Attorney 
duly executed by said Minerals Separation American 
Syndicate (1913) Limited, bearing date October 11, 
1916, which Power of Attorney was exhibited to me. 

Emma L. Burke 
(Seal) Notary Public. 
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Ses l ENTS GRANTED IN RESPECT OF THE 
NEDSS ts OF AMERICA: 


No. 

763259 Classifier 

763260 Separator and Classifier 

763749 Separation of Minerals 

776145 Porter 

Ve? 3 Separator 

71/27/4 Soap and Granulation 

784999 Separating and Concentrating 

788247 Soap and Flotation 

793808 Air bubbles 

80975) Kirby Separator 

835120 Oleic Acid Froth 

835143 Boiling 

835479 Super-Aerator 

838626 Kirby Separator 

864597 De Bavay 

P70085 Table Flotation 

902018 Buddle 

Y12783 De Bavay 

953746 Froth Apparatus with Baffle 

Veo Alcohol 

962678 Solution 

979857 Frothing Apparatus Agita- 
tor as Pump 

1045970 T. J. Greenway 

1064209 Staggered Spitz 
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1064723 Essential Oils 

1067485 Fractional Flotation 

1079784 Controlling the Flow of 
thick pulpy material 

1079107 Sodium Bisulphate 

1084196 Open Spitz 

1084210 Agitator 

1093463 Froth Trap 

1099699 Copper Ores without Acid 

1101506 Bradford 

NiG2Z87 3 Doctored Water 

1102738 Bi-chromate 
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PATENTS GRANTED IN RESPECT OF THE 
UNITED STATES OF AMERICA. 


No. 
1102874 Modifying during Grinding 
1142821 Alkali & Bi-chromate 
1142822 Littleford 
1155815 Sub-Aerator 
1155816 Sub-Aeration Apparatus 
1155$836 Owen’s Apparatus 
1155861 Bubble Separation without 

oil 

1170665 Acid Sludge 
WI70637 Sulphuric Acid Compounds 
1157176 Owens Permanganate 
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eileen liONs. 
Sera No: 
262890 Air Flotation without oil 
(abandoned ) 
No. 
76634 6 Metallic Sulphides 
723070 Steam Spray 
800966 Ferric Chloride 
808986 Copper Precipitant 
824765 Alkaline Float 
831939 Flotation Process by Sub- 
Aeration 
835812 Owen’s Selective Flotation 
843304 Sodium Carbonate 
845086 Copper Precipitant 
Ser No 
858737 Insufficient Acid 
No. 
858738 Insufficient Frothing Agent 
863097 Classifying 
863098 Sizing 
864230 Argol 
872470 Aqueous Extract of Oil 
14015 Electrical Relations (1) 
20815 Hebbard’s Coke 
27098 Concentrated Alkali 
34644 Electrical pe auous (2) 
37350 Seale & Shealshear 
S27 Metallic Sulphides 
40847 Bleaching Powder 
766346 Metallic Sulphides 
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APPEICATIONs. 

Ser No, 74921 Martin’s Inventions 

i 74922 Martin’s Inventions 

» GIS73 Horizontal Agitator 

ee 94339 Caustic Alkalis 

as 105916 
Divisional 
from “ 
Sem No» 14015 Electrical Relations (1) 


Ser. No. 108208 
Ser. No. 108209 


Divisionals ] 
from | Metallic Sulphides 


Ser. No. 766346 | 


Divisional 
from Alkaline Float 
Ser. No. 824765 


PATENTS GRANTED IN RESPECT OF Tam 
DOMINION OF CANADA 


No. 
76621 Potter 
87700 Air Bubbles 
87785 Separator 
87786 Classifier 
94332 Di-electric Separator 
(Abandoned) 


ws 
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94516 Soap 

94718 Concentrating Table 

86182 Oleic Acid Froth 

96183 Air Flotation 

99743 Super-Aerator 

121676 omers oO, Tf. Limited 
(Abandoned) 

27397 Solution : 

129819 Froth Apparatus with Baffle 

129820 Agitator as Pump 

134271 Essential Oils 

5089 Livening Oxidised Ores 

137404 Fractional Flotation 

142607 Copper Ores without Acid 


Fase 8. 


meen is GRANTED IN RESPECT OF THE 
DOMINION OF CANADA. 


No. 

147431 Sodium Bisulphate 
147432 Agitator 

148275 Froth Trap 

151479 Open Spitz 

151480 Bi-chromate 

ES WONED) Bradford 

151810 Steam Spray 
157488 Modifying during Grinding 
157603 Metallic Sulphides 
157604 Copper Precipitant 
160692 Staggered Spitz 


5482 
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160693 Ferric Chloride 

160694 Sub-Aerator 

160846 Alkali & Bi-chromate 

160847 Sodium Carbonate 

160848 Insufficient Frothing Agent 

160849 Insufficient Acid 

160850 Alkaline Float 

163608 Doctored Water 

163707 Hebbards Coke 

164587 Bubble Separation Withouw 

Oil 

165390 Bleaching Powder 

163936 Owen’s Selective Flotation 

166415 Electrical Relations (1) 

167474 Sulphuric Acid Compounds 

167603 Acid Sludge 

167475 Concentrated Alkali 

167476 Seale & Shellshear 

160937 Owen’s Permanganate 

151810 Steam Spray 

157604 Copper Precipitant 

163936 Owen’s Selective Flotation 
ee LiGATIONS 

202962 Caustic Alkalis 

204309 Soap Froth 
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aren GRANTED IN RESPECT #07 THE 
| REPUBLIC OF MEXICO 


No. 
3276 
2397 
3605 
3642 
4267 
4268 
4269 
4622 
4635 

(4907 

Re-issue (5561 
~ (4908 
Re-issue (5560 
5602 

5603 

9362 

9422 

P32 

11087 

11943 

11989 


12050 
12290 
1229] 


Air Bubbles 

Separator & Classifier 
OuLer 

Soap 

Amalgamation Agreement 


d) 


3 


Di-Electric Separator 
Concentrating Table 
Oleic Acid Froth 


rhea 


Air Flotation 

Super-Aerator 

Cylinder & Selective Flotation 

Oneeces. ©, Vid. 

Solution 

Froth Apparatus with Baffle 

Essential Oils 

Livening Oxidised Ores 

Frothing apparatus Agitator as 
Pump 

Copper Ores without Acid 

Froth Trap 

Fractional Flotation 
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12781 
13316 
13749 
13820 
13991 
14196 
14208 
14344 
14537 
14696 
14749 
14833 
14862 
14980 


Pouems S. O- 1. tak 
Sodium Bisulphate 
Howard’s Agitator 
Doctored Water 
Staggered Spitz 
Bi-chromate 

Metallic Sulphides 

Open Spitz 

Modifying during grinding 
Steam Spray 

Ferric Chloride 
Sub-Aerator 

Copper Precipitant 
Owen’s Selective Flotation 
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GRANTED IN RESPECT OF THE 
REPUBLIC OF NEXIS 


No. 
15030 
15160 
15222 
W5277 
5292 
Souls) 
15523 
15524 


Alkaline Float 

Alkaline & Bi-chromate 
Insufficient Acid 

Insufficient Frothing Agent 
Sodium Carbonate 

Bubble Separation without Oil 
Sulphuric Acid Compounds 
Acid: Sludge 


15549 bis Electrical Relations 


USES: 
15656 


Hebbard’s Coke 
Concentrated Alkali 
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15618 
15625 
15029 
14537 
14696 
14749 
14833 
14862 
15160 


15656 
16003 


No. 
1520 


SZ | 
1946 
1976 
2116 


15223... 
15549 bis Electrical Relations (1) 


Bleaching Powder 

Seale & Shellshear 

Owen’s Permanganate 
Modifying during Grinding 
Steam Spray 

Ferric Chloride 
Sub-Aerator 

Copper Precipitant 

Alkali & Bi-chromate 
Insufficient Acid 


Concentrated Alkalis 
Caustic Alkalis 


Ba tENTS GRANTED IN RESPECT OF THE 
REPUB OF CUBA 


Frothing Apparatus Agitator as 
Pump 

Alcohol & Solution 

Doctored Water 

Modifying during grinding 

Copper Precipitant 
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Various Licenses Granted. 


Name of Licensee. 


Cuba Copper Co. 


Britannia Mining & Smelting Co. 


Silverton Mines 


Ducktown Sulphur, Copper & Iron Co. 


Inspiration Copper Co. 


Colusa Parrot Mining & Smeiting Co. 


Elm Orlu Mining Co. 


Wm. MacDonald & Louis S. Noble 


Atlas Mining & Milling Co. 


Consolidated Arizona Smelting Co. 
Old Dominion Copper Mining & Smelting Co. 


M. W. Atwater 

Flint Mines Ltd. 
Mountain Copper Co. 
Mond Nickel Co., Ltd. 
Mineral Recovery Co. 
Phelps; Wedge & Co. 
Engels Copper Mining Co. 


Standard Silver Lead Mining Co. 


Cusi Mining Co. 


Anaconda Copper Mining Co. 


Weedon Mining Co. 

Arizona Copper Co., Ltd. 
(Registered in England) 

St. Joseph Lead Co. 

Doe Run Lead Co. 

Utah Leasing Co. 

Portland Goid Mining Co. 

Chichagoff Mining Co. 


Desloge Consolidated Lead Co. 


Sociedad Anonima des Metals, 
Grockmmann & Co., lnc 
Broadwater Mills Co. 


Date of License. 


25th June 19a 
19th November i 
16th January 191 
2/th February WE 
10th April 1913 
7th May 1913 

7th May 1Oie 

i3th May 19%@ 
22nd May 1913 
19th September 19 
26th September 191, 
6th February 191: 
16th February 1914 
11th March 1914 
30th April 1914 
19th May 1914 
I1ith June 1914 
18th June 1914 
24th June 1914 
22nd January 1915 
Ist February 1915 © 
3rd June 1915 


11th June 1915 

16th August 1915 
16th August 1915 
24th August 1915 
29th November 191. 
29th November 191% 
Ist January 1916. 


March 19K 
14th March 1916 
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ume of Licensee. Date of License. 
Hoan Copper Co. (Regd. Clifton 
(eenles Co. Arizona) Zist March 1916 
‘(ne Cananea Copper Co. 12th May 1916 
ijicator Consolidated Gold Mining Co. 26th June 1916 
iiam Kent. Ist July 1916 
inland Valley Mining & Develop. Co. 
Brie L. 10th August 1916 
“ion Co. 15th August 1916 


Filed May 18, 1917. 
GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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Filed August 23, 1917.GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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Date: June 24th, 1914. 
Parties: Standard Silver-Lead Mining Company, A 

Washington State Corporation, with place of busi- 

ness at Spokane, Wash. 

Mines and Mills at Silverton in the Province of British 

Solumbia, Canada. 

Royalty Clause: 

The Licensees shall pay to the Licensors a royalty 
on the total mineral products recovered in all concen- 
trates produced One and 25/100 ($1.25 dollars per 
ton of two thousand (2,000) pounds of zinc concen- 
trates net dry weight; such royalty to ‘be payable for 
the entire period during which concentrates are pro- 
duced. (Balance the same as in printed form) 


Payments: ' London 
Staff Members: One at £60 per month. 
Contract: England 


Signatories : 
Standard Silver-Lead Mining Co., 
By W. J. C. Wanifuid, 
Attest: As its President 
Charles Hussey, as its Secretary 
For Minerals Separation, Ltd., 
John Ballot, 
di elerbert Curle 
A. O. Williams, Secretary. 
English acknowledgement: August 28th, 1914. 
American acknowledgement: July 7th, 1914. 
(New Form) 


Directors 
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Parties: The Flint Mines Limited, a New York cor 
poration, having office at 43 Wall Street, New York, 
with Mines and Mills situated in the Owyhee County 
In) thes State of fdahc, 

Royalty Clause: 

The Licensees shall pay to the Licensors a royalty 
at the rate of 244% (two and one half per cent) of 
the value of the Silver, less five ounces, and 244% 
(two and one half per cent) of the value of any Anti- 
mony paid for less eight unitgs and 25 (twenty five) 
cents per ounce of saleable gold contained in the (bal- 
ance of clause as in printed form.) 

Payments: London or New York 

Staff Members: One at £60 per month. 

Contract: New York Contract 

Signatories: 

The Flint Mines Limited. 
By such) Morgan, li Secreta: 
Attest: ive Morean, jir, Secy. 
For Minerals Separation, Ltd., 
John Ballot, 
H. A. Krohn, 
A. O. Williams, Secretary. 

Ienglish acknowledgement: February 16th, 1914. 


Directors. 


American acknowledgement: March 3rd, 1914. 
(New Form) 
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Mate: May 19th, 1914. 

Mineral Recovery Company a Missouri corporation, 
having its place of business at Joplin, Missouri, with 
Mines and Mills located at Joplin, Missouri. 

License to treat slime and sand tailings of the Prescilla 
Mine of Underwriters’ Land Company, Joplin, Mis- 
souri. 


Royalty Clause: 

The Licensees shall pay to the licensors a royalty 
on the total mineral products recovered in all concen- 
trates produced from said tailings, as follows: One 
Dollar and Twenty-five Cents ($1.25) for each ton 
of two thousand (2,000) pounds dry weight of zinc 
concentrates; such royalty to be payable for the entire 
period during which concentrates are produced from 
Sid tailings. ..... by the use, etc., as in written 
form (Balance same). 

Payment: London; 
Staff Members: One at salary of £60 per month. 
Contract: To be construed as New York contract. 
Signatories: 

Mineral Recovery Co., 


yGcOesoe Viomas, Pres. 
Attest: D. I. Hayes. 


ial. rayes. 


XY 


For Minerals Separation, Limited. 
John Ballott 
W. W. Webster Direciors 
A. O. Williams, Secretary 
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english Acknowledgement of date May 29, 1914. 
American Acknowledgement, of date May 2nd, 1914. 
New Form 


Bre vac jh 


Date: June 14th, 1914. 

Engels Copper Mining Company, No. 393 Mills Build- 
ing, San Francisco, California. 

Operations in Plumas County, Califorina, known as 
Engels Mines. 


Royalty Clause: 

The Licensees shall pay to the Licensors a royalty 
on the total amount of ore milled at the rate of twelve 
cents for each short ton (2,000) Ibs. (dry weight) of 
crude ore milled when said ore contains not tnore than 
two and one-half per cent. (214%) of copper; and fif- 
teen cents for each such short ton of crude ore milled 
when said ore contains more than two and one-half 
per cent. (214%) of copper; such royalty to be pay- 
able for the entire period during which 4 concentrates 
are produced from the ore of said mines by the use 
of any of the said inventions improvements additions 
and discoveries, (Balance as in printed form) 
Payments: London or New York 
Staff Members:: One or more at £60 per month 
Contract: To be construed as New York contract 
Signatories: 

Engels Copper Mining Company 
By Henry Engels, its President 
Elmer E. Ganton, its Treasurer 
Attest Landon A. Bell, Secretary 
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For Minerals Separation, Ltd. 

W. W. Webster Directors 

H. A. Krohn 

A. O. Williams, Secretary. 
English acknowledgement, June 18, 1914. 
American Acknowledgement June 3, 1914. 
@erached, Letter of Jutie 23rd, 1914. (See copy) 
New Form 


COEY 


London, June 23rd, 1914. 
Engels Copper Mining Company, 
Sane etancisco, Calif. 


Dear Sirs : 


Referring to the license agreement between our 
Company, Minerals Separation, Limited, and you, we 
hereby consent— 

Ist. That the closing sentence of paragraph 3 of 
said license, reading as follows; “The Licensee shaii 
not, without the consent of the Licensors during the 
continuance of this license, use of employ any ‘m- 
provement, modification, or addition to any of the in- 
ventions specified in the Letters Patent within this 
license, which said improvement, modification or ad- 
dition is not the property of the Licensors”, shall not 
préfude the Licensee from using at any time during 
the term of the license any smelting, leaching or other 
process for extracting ores which is not essentially a 
flotation process or an oil concentration process and 
which does not infringe any of the patents under 
which said license is granted. 
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2nd. That we hereby guarantee to the Engels Cop- 
per Mining Company that, should we make any change 
in our basis of computing royalties tending to reduce 
the same, or make any general royalty reductions, 
that you shall have the beneft of such reductions in 
so far as they may apply to the ores produced at your 
mines; 

Srd. It is understood that we will make no objection 
at any time to your shipping direct and without the 
payment of any royalty to us such high grade ores as 
you may desire to ship without treatment by any of 
our processes. 

Very truly yours, 
(Sed) W. W. Webster 
H. A. Krohn, Directors 


A. OQ. Williams, Secretary 
(Seal) 


(M. S. Ltd.) 


ABSTRAEL 

Date: February 6th, 1914. 

Maxwell W. Atwater, of Butte, Silver Bow County, 
Montana. 

Dumps and mills-at Basin, Jefferson County, Montana. 

Location: In or near Basin, Jefferson County, Mon- 
tana. Known as the zinc Tailings Dumps on the 
property owned or controlled by the Licensee at 
Basin, Montana. 

Royalty Clause: 
The licensee shall pay to the licensors a royalty on 
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the total mineral products recovered in all concentrates 
|produce“from said tailings dumps as follows: One 
and 25/100 ($1.25) Dollars per ton of two thousand 
, (2,000) pounds of zine concentrates net dry weight; 
such royalty to be payable for the entire period during 
which concentrates are produced from said _ tailings 
j dumps, by the use of any of the said inventions im- 
provements additions and discoveries. (Balance as 
printed in later form) 
Payments: At London or New York 
Staff Member: ‘To be furnished at £60 per month 
Contract: To be construed as New York contract 
} Signatories: L 
john Balot ) Directors 
H. A. irohm) 
A. QO. Williams, Secretary 

M. W. Atwater 
English acknowledgement of date March 2, 1914 
American’ acknowledgement of date February 6th, 

1914, 


New Form sy 
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Date: May 3th, 1913 


Parties: Muineral Separation Limited and WILLIAM | 
B. McDONALD of Leadville, Colorado (Box 566} 
and LOUIS S. NOBLE of 932 Equitable Building, 
Denver, Colorado. 


Property: The Page-Harrigan Dumps (estimated — 
fourteen thousand tons) located in Stray Horse 
Gulch; the Resurrection Dump (estimated thirty 
thousand ton) located at Little Ellen Hills and the 
ore now developed (estimated twenty five thousand 
tons) in Resurrection Mine Leadville. Colorado, and 
for no other purpose. 


Royalty Clause: 


The Licensees shall pay to the Licensors a royalty 
at the rate of two (2) cents per unit for each unit of 
zinc contained in said concentrates in excess of cight 
(8) units a unit being twenty (20) pounds in each ton 
of two thousand (2,000) pounds of dry weight of con- 
centrates and at the same rate two (2) cents per ung 
for each such unit of lead contained in said concen- 
trates in excess of eight (8) such units and also two 
and one half per centum (214%) of the value of all 
other products contained in said concentrates as paid 
for by the smelter on concentrates produced by the 
use of any of the inventions specified in the said Let- 
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ters Patent or by the eet improvements or modi- 
fications thereof, or additions thereto, or any new 
patents granted in connection therewith. 
Payments: New York and London 
Staff Member: $250.00 per month for six months. 
Contract: Under the laws of England. 
Signatories : 
For the Minerals Separation, 
John Ballot, 
T. Herbert Curle. Directors. 
PO? Williams Pecretary. 
Wim. B. McDonald, and 
Louis S. Noble 
MVitnesses: WHarold C. Hankins, 
William J]. Walton. 
Old Form 


ve StRACT 
Mate: February 27th, 1913. 


The Ducktown Sulphur Copper and Iron Company 
nov ‘Stimate =fi 
Limited, No. 1 Gresham House, Old Broad Street, 
London. 
Mroperty in the State of Tennessee, U. S. A. only. 
Royalty Clause: 
The Licensee shall pay to the Licensors Sree at 
the following rates namely:—Six cents per twenty 
pounds copper in concentrates produced—two and a 


half per cent value of saleable silver in concentrates 
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in concentrates produced and twenty five cents pei 
ounce of saleable gold of concentrates produced with 
a minimum in any case of twelve cents per ton of ore 
treated by and with the use of any of the inventions 
specified in the said Letters Patent or by or with the 
use of any improvements or modifications thereof oi 
additions thereto or any new patents granted in con 
nection therewith. 
Payments: London 
Staff Member: £60 per month, six months. 
Contract under laws of England 
Signatories: 
For Minerals Separation 
John Ballot 
Pirancis le. (Gis, Directors 
A, OL Williams, Secretary 
DUCKTOWN SULPHUR COPPER AND Tie 
COMPANY Lint» 
Lewis S. Mortimer 
Edward Derby Directors 
W. Berny, Sechetary 
Old Form 


PIB SIERO AICTE 


Date: March llth, 1914. | 
Parties: Minerals Separation Limited and The Moun 
tain Copper Company Limited, whose registered of 
fice is situated at 3 Lombard Street London, E. C 
(hereinafter called “the Licensees’) of the othe 


part. 
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[Property situate in Shasta County, California, known 


as the Iron Mountain Mines, but not elsewhere. 
* Royalty Clause: 


The licensees shail pay to the Licensors a royaliy 
| on the total amount of ore milled at the rate oi Twelve 
jcents ior each short ton (Two thousand pounds dry 
|weight) of crude ore milled when said ore contains 
[less than two per cent (2%) of copper and fifteen 
| cents for each such short ton of crude ore milled when 
| said ore contains two per cent (2%) or more of cop- 
per; such royaity to be payable for the entire period 
during which concentrates are produced from the ore 
of the said mines by the use of any of the inventions 
Specified in the said Letters Patent or by the use of any 
inprovements or modifications thereof or additions 
thereto or any new patents granted in connection there- 
With. (Balance the same as printed form) 
Payments: London or New York 
Staff Members: One at rate of £60 per month. 
Montract: Fnglish contract. 
Signatories. 
fee Mountain Copper Company Limited, 

N. M. MacDonald, Director: 

ES ge reer, Secretary, 
For Minerals Separation, Ltd., 

John Ballot, 

Francis 1. Gibbs, Directors. 

A. O. Willams, Secretary 
(Old Form) 


5500 Minerals Separation, Limited, et al., vs 
Plaintiffs’ Exhibit No. 291 
Pus Sie 1 
Date: May 22nd 1913: 


Parties: The Atlas Mining & Milling Company, a 
Colorado corporation, with registered office at 
Ouray, Colorado. 

Operations in State of Colorado, at Atlas Mines. 


Royalty Clause: 


The Licensees shall pay to the Licensors a royaity 
on the total mineral products recovered in all concen- 
trates or bullion produced from the ore of said mines 
as follows: Two and one half oe %) per cent of the 
value of the silver in said concentrates or bullion as 


paid for by the smelters erin-said-_concentrates or bul, 


lion-as_paid_for-by the smelters or mint; twenty five 


(25) cents per ounce for all gold contained in said 
concentrates or bullion; two (2c) cents per unit for 
each unit of lead contained in said concentrates in ex- 
cess of eight units, a unit being twenty pounds in each 
ton of two thousand pounds dry weight of concen- 
trates; six (6c) cents per unit for each such unit of 
copper contained in said concentrates, if paid for by 
the smelter; two (2c) cents per unit for each such unit 
of zinc contained in said concentrates in excess of 
eight units, if paid for by the smelter; provided, how- 
ever, that such payment on concentrates or bullion pro- 
duced shall not be less than twenty five (25c) cents 
for each short ton (2000) dry weight, of crude ore 
produced from said mine such royalty to be payable 


P 5501 

a ae} 
Ss ; < ’ afte 6c He 
Pecified in the said eee eee 


patent, by the of the inventions 


P. 5501, L. 22, insert: 
“ For Minerals Separation, Ltd., 


John Ballot, 
Francis L. Gibbs, Directors. 
A. O. Williams, Secretary.” 


t 
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for the entire period during which concentrates are 
produced from the ore of said mines by the use of any 
of the improvements or modifications thereof or addi- 
tions thereto, or any new patents granted in connec- 
tion therewith, provided, however, that in computing 
jsaid royalty and minimum all ore or said mines which 
jhas not been treated or a part or parts or product or 
jproducts whereof has or have not been treated by the 
luse of any of said inventions shall be excluded from 
: computation. (Balance as in Printed form) 
Payments: London or New York 
Staff Members: One or more at £50 per month 
\Contract: Shall be construed as Knglish Contract 
| Signatories: 
(Name of Atlas Mining & Miliing Company not 

| affixed ) 
: Wm. Hore, Jr., 

W. D. Shipman, Directors, 

C. H. Wagner, Vice President, 

Fred Carroll, Secretary. <— 
Attached letter in remodification of terms of royalty. 
(Old Form) 
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(COPY) 
ATLAS MINING & MILLING COMPANY 


In letter from Mr. Nutter to the Atlas Mining @ 
Milling Co. of February 10th 1915, he states that Ma 
Ballot and Dr. Gregory had agreed and were willing 
to meet the company as far as possible in the matter 01 
a modincation of the terms of the royalty arrange 
ment, and proposed to waive as from January Isf 
1915, the minimum rate of 25c per ton of matenm™ 
treated by the Atlas Co. From that date they wa 
merely pay the unitage royalty on all metal values re 
covered as per clause 1 of the License, with no fixe¢ 


minimum per ton of ore treated. 


Ap oIRAC TL 
Date : Pay 7th, 1913: 


Chica BMe rot Mining and Smelting Company. (4 

Washington Corporation) of Butte, Montana. 
The Old dump hereinafter described. 

The old dump at the Butte’ Reduction Works, near 

Butte, Montana, and for no other purpose. 
Royalty Clause: 

The Licensees shall pay to the Licensors a royalty 
on the total mineral products in all concentrates pro- 
duced from said tailings as follows: Six cents per 
unit for each unit of copper contained in said con- 
centrates, a unit being twenty pounds in each ton of 
two thousand pounds dry weight of concentrates; and 
two and one half per cent of the value of all silver and 
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gold, or either silver or gold in said concentrates as 

paid for by the smelter; such royalty to be payable 

for the entire period during which concentrates are 
produced from the said tailings or products thereof by 
the use of any of the inventions specified in the said 

Letters Patent or by the use of any improvements or 

modifications thereof or additions thereto, or any new 

patents granted in connection therewith. 

Payments: london or New York. 

Stati Member: For six months at £60 per month. 

Contract under Laws of England. 

Signatories : 

For Minerals Separation 

John Ballot, Director 
For Colusa-Parrot 

M. C. Messias, Secretary. 

Ratified by Colusa Parrott Mining & Smelting Com- 
pany at a special meeting of the Board of Directors, 
Orcaie May, 27th, 1913. 

(Old Form) 
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Porn C1 
Date; Why /thoio13. 
The Elm Orlu Mining Company (a Washington cor- 
poration) of Butte, Montana. 
The State of Montana, property known as the Elm 

Orlu Mines. 

Use in the Butte District, State of Montana. 
Royalty Clause: 

The Licensees shall pay to the Licensors a royalty 
on the mineral products recovered in all concentrates 
produced from the ore of said Mines, as follows:— 
two cents per unit for each unit of zinc contained in 
said concentrates in excess of eight units, a unit being 
twenty pounds in each ton of two thousand pounds 
dry weight of concentrates, six cents per unit for each 
unit of copper contained in said concentrates; two and 
one-half per cent. of the value of the silver in said 
concentrates as paid for by the smelter; and twenty 
five cents per ounce for all gold contained in said con- 
centrates; or, at the option of the Licensee to be ex- 
ercised within sixty (60) days from the day and year 
first above written, in place of the royalty as above 
set forth computed on the total mineral products re- 
covered in all of the concentrates, a royalty at the rate 
of fifty cents per ton of two thousand pounds dry 
weight of all crude ore produced from said mines; such 
royalty to be payable for the entire period during which 
concentrates are produced from the ore of said mines 
by the use of any of the inventions specified in the 
said Letters Patent or by the use of any improvements 
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or modifications thereof or additions thereto, or any 
new patents granted in connection therewith. 
Payments: London or New York 
Staff Members: One or more at £60 per month for 
six months. 
Contract under laws of England. 
Signatories: 
For Minerals Separation 
John Ballot 
fe] rohn Directors 
ya), Williams, Secretary 
lm Orlu Mining Company 
by (sd) W. A. Clark, Vice President 
W. D. Mangam, Secretary 
Contract ratified by special meeting of Board of Di- 
Fectors Of the ELM ORLU MINING COMPANY, 
of date May 29th, 1913. 
(Old Form) 


mB o TRACT 


mate: September 19th, 1913. 

Consolidated Arizona Smelting Company, New York, 
IN. Y. 

Property, at Humboldt, Arizona, known as the Hum- 
boldt Smelter, and its Mines in Mayer, Arizona, 
known as the Blue Bell Mine and De Soto Mine. 

Said Property and mines, only. 

Royalty Clause: 

The Licensee shall pay to the Licensors a royalty at 
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the rate of Six cents for each unit of copper in thi 
concentrates, af unit of copper being twenty pounds 
per short ton (2,000 lbs. dry weight) of the concen 
trates; two and one half per cent of the value of Tim 
silver im said concentrates as paid for by the smelter: 
twenty five cents per ounce for all gold contained in 
said concentrates as paid for by the smelter; provided, 
however, that such payment shall not be less than 
twelve cents for each short ton (2,000 lbs., dry weight) 
of crude ore milled;.and provided further, that for all 
concentrates produced from old tailings the royalty 
shall be as above stated except that the provision for 
the minimum rate of such payment shall not be ap- 
plicable; such royalty to be paid for concentrates pro- 
duced by the use of any inventions specified in said 
Letters Patent or by the use of any improvements 6 
modifications thereof or additions thereto or any new 
patents granted in connection therewith. 
Payments: London or New York 
Staff Member: At £60 per month 
Contract: Under the laws of England. 
Signatories: 
For Minerals Separation 
John Ballot 
MY. A. Krohn Directors 
Consolidated Arizona Smelting Company, 

Victor T. Ammons, President 

Fred W. Thompson, Secretary 
(Old Form) 


P, 5507, L. 9, after “ copper” insert ‘“ in the concentrates, 
a unit of copper ” 
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ele eteae 
Date: September 26th, 1913 
Parties: Old Dominion Copper Mining & Smelting 
Company, with office situate at Boston, Mass. 
Operations at Globe, Arizona 
Royalty Clause: 


The Licensees shall pay to the Licensors a royalty 
at the rate of six cents for each unit of copper, being 
twenty pounds per short ton (2,000 lbs. dry weight) 
of the concentrates; two and one half per cent of the 
value of the silver in said concentrates as paid for by 
the smelter; twenty five cents per ounce for all gold 
contained in said concentrates as paid for by the 
smelter; provided, however, that such payment shall 
not be less than tweive cents for each short ton (2,000 
Ibs. dry weight) of crude ore milled; such royalty to 
be paid for (Balance same as in printed form.) 
Payments: London or New York 
Staff. Members: One at £50 per month 
Contract: As made in England. 
Signatories: 
IYor Minerals Separation, Ltd., 

John Ballot, 

lol, eee orolbha 

A. O, Williams, Secretary 


Directors 


Old Dominion Copper Mining & Smelting Co., 
Charles S. Smith, President. 
Charles H. Altmill, Secretary. 
(Old Form) 
See attached letters in re cancellation, of date, June 18, 
1914, and July Ist, 1914. 
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OLD DOMINION COPPER MINING & 
SIPC LING Coa, 
50 Congress Street, 


Boston, 
June 18, 1914. 


Charies S$. Smithy; President 
Charles H. Altmiller, Secy. & Treas. 
Welepaone! Alain 6552 


Minerals Separation, “Limited,” 
62 London Wall, 
London, IE. C,, England. 


Gentlemen: 


The Old Dominion Copper Mining & Smeltering 

Company, a party to the license agreement between 

* the Minerals Separation, “Limited,” (called the Li- 

censors) and the Old Dominion Copper Mining & 

Smelting Company, (called the Licensees), dated Sep- 

tember 26, 1913, hereby notify said Licensors that the 

Licensees renounce and abandon said license and all 

rights thereunder; that they refuse to act further un- 

der the same and to pay further royalties in connec- 
tion therewith. 

Yours very truly, 
CHARLES S; SMier 
President. 
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COry. 
REGISTERED: Ist July 1914 
M. E. P. 
j. B. 


Messrs. The Old Dominion Copper Mining & Smelt- 
ing Co., 
Mr. Charles S. Smith, President, 
50 Congress Street, 
Boston. 


Gentlemen: 


I beg to acknowledge receipt of your letter of the 
18th June in which you assume to renounce and aban- 
don the license agreement dated the 26th September 
1913, between my Company and the Old Dominion 
Copper Mining and Smelting Co., and in which you 
notify us of your refusal to act further under the same 
and to pay further royalties in connection therewith, 
and I am instructed by my Board to inform you that 
they have carefully considered the whole matter. 

My Board desire to know whether they are right in 
assuming that you do not intend in the future to use 
any of my Company’s patented inventions. 

If you had so intended we agree of course that 
you are entitled under the License at any time to dis- 
continue the use of our inventions. 

But it must be obvious to you that you are not un- 
der any circumstances entitled to renounce and aban- 


don the license agreement and should that have been 
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your intention, my Board hereby notify you that they 
refuse to accept such renunciation and abandonment. 
My Board desire to point out that they have in all 
respects and in all good faith strictly observed the 
terms and conditions of the agreement, and will con- 
tinue to do so, and in the same way they expect you to 
observe the terms and conditions on your part. 
I remain, Gentlemen, 
Yours faithfully, 
(Sed) An O. Williaing: 
Secreiaiys 
By Order of the Board. 


Bo ik ACW 


Dave Apnl 10th, 1913 
Inspiration Consolidated Copper Company, 42 Broad- 


way, New York. 
Inspiration Nines, State ot Arizona, Ulsowee 
Treatment of products of said mines in State of Ars 


zona. 
Royalty Clause: 


The Licensees shall pay to the Licensors a royalty 
at the rate of twelve cenis (12c) for each short tem 
(2,000 pounds dry weight) of ore treated on all ton- 
nages up to and including four thousand (4,000) of 
such tons per day; at the rate of ten cents (10c) tam 
each such ton of ore treated on all total tonnages oz 
more than four thousand (4,000) and up to and in- 
cluding six thousand (6,000) of such tons per day: 
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and at the rate of nine (9c) cents for each such ton 
| of ore treated on all total tonnages of more than six 
| thousand (6,000) of such tons per day; such royalty 
to be computed as of the average treatment for each 
| day in the period of three months preceding a quarter 
day and to be paid in lawful money of the United 
States on all ore treated by the use of any of the in- 
| ventions specified in the said Letters Patent or by the 
| use of any improvements or modifications thereof or 
additions thereto, or any new patents granted in con- 
nection therewith. 
} Payments: London or New York 
Staff Member: One or more to be furnished at £60 
per month. 


| Signatories: 
John Ballot, ae 
Francis L. Gibbs, ees 
A. O. Wiiliams, Secretary 


For Inspiration Consolidated Copper Co. 


W. D. Thornton, Vice President 
a eee len Secretary 


Contract ratified by resolution of Board of Directors 
of Inspiration Consolidated Copper Co. of date 
Piarch 2/7, 1913. 

(Old Form) 
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Date. September Voth) 1913. 

Phelps, Dodge & Company, New York, N. Y. 
Burro Mountain Copper Company 
Treatment of products of said mine. 
Royalty Clause: 


The Licensees shall pay to the Licensors a royalty 
at the rate of six cents for each unit of copper in tha 
concentrates, a unit of copper being twenty pounds per 
short ton (2,000 Ibs. dry weight) of the concentrates; 
two and one-half per cent of the value of the silver 
in said concentrates as paid for by the smelter; twenty 
five cents per ounce for all gold contained in said con- 
centrates as paid for by the smelter; provided, how- 
ever, that such payment shall not be less than tweivey 
cents for each short ton (2,000 Ibs. dry weight) ofl 
crude ore milled; such royalty to be paid for concen-9 
trates produced by the use of any of the inventions 
specified in the said Letters Patent or by the use of any® 
improvements or modifications thereof or additions 
thereto, or any new patents granted in connection 
therewith. 

Payments: London or New York. 
Staff Member: To be furnished at £50 per month 

& expenses. 
Signatories: 

For Minerals Separation, Limited: 
John Ballot, 


W. A. Krohn, . Directors 
OS Oo ios, % 
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|For Phelps, Dodge & Company, 

James Douglas 

Cleveland H. Dodge Directors 

Pe Buliner, Asst. secretary. 

| (Old Form) 

| See copies of attached letters re cancellation of con- 
tract. 


Cn 


BokLPS, DODGE & CO. 
Incorporated 

O>* om Street, 
@orner) Clint St., 
New York, June ilth, 19i4. 

| Minerals Separation, Limited, 

62 London Vall, 
Mondon, —. C., Eneland. 

Wear Sirs: 

Phelps, Dodge & Co., a party to the license agree- 
| ment between Minerals Separation, Limited (called 
the Licensors) and Phelps, Dodge & Co. (called the 
| Licensees) dated September 15th, 1913, hereby notify 
Said licensors that the licensees renounce and abandon 
said license and all rights thereunder; that they refuse 
to act further under the same and to pay further roy- 
alties in connection therewith. 

Yours truly, 
MEEPS, DODGE & CO. 
Gerry Nortman 
GNW Secretary. 
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PRPS, Ver Gi Ce. 
Oo oun Sticer, New Yous, 


June 1ithy 19143 
Messrs. Beer, Sondheimer & Company, 
61 Broadway, City. 


Dear Sirs: 


Herewith we beg to enclose copy of a letter which 
we are mailing to-day to the Minerais Separation, Lim 
ied, OZ Louden Wall) London, &. Cl) Mineland: 

Yours very truly, 
PHELPS, DODGE eo 
(sd) George Notman 
Secretary 


Copy of preceding letter attached. 
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MINERALS SEPARATION AMERICAN SYNDI- 
Coe ois LTD. 
23>) Oceanic 
New York, June 12th, 1914. 


| Messrs. Minerals Separation, Limited, 
62 ondom ‘Wall, E. C.. 


Dear Sirs: 
me: MESSRS. PHELPS, DODGE & COMPANY 
Messrs. Beer, Sondheimer & Company to-day re- 
ceived a letter with enclosure, as per copy herewith. 
| 1 think it will be best simply to acknowledge receipt 
j and say the matter will be submitted to the Board 
at its next meeting as soon as the Chairman. returns 
to London. [ will be in a better position to explain to 
| the Board on my arrival what has been done here, and 
what should be done in London. 
| Yours truly, 
encl. (SD) John Ballot. 


(Ole 
S oPOC EAN IC 
24th June, 1914. 
Messrs. Phelps, Dodge & Company, Inc., 
99 John Street, 
Corner Cliff Street, 
NEY Ornk, U. S. A. 

Dear Sirs: 


We have to acknowledge due receipt of your letter 
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of 11th June, received under registered cover, which 
will be submitted to our Board of Directors at its next 
meeting, as soon as our Chairman returns to London. 
We, are, dear Sirs, 
Yours truly, 
(SGD) A. O. Wiliams, 


Secrets 


Cory 


Re Gis iE kk 
Sr ep OE SUPE Ist July, 1914. 


Messrs. Phelps, Dodge & Co., 
Mr. George Notman—Secretary, 


99 jolam Street, 
MEM YORK, U. &. 7. 


Gentlemen: 


Referring to our previous letter to you of the 24th 
ultimo, and in further reply to yours of the 11th ultimo 
in which you assume to renownce and abandon the 
license agreement dated the 16th September, 1913, Gam 
tween my Company and Messrs. Phelps, Dodge & Co. 
and in which you notify us of your refusal to act fur- 
ther under the same and to pay further royalties in 
connection therewith, I am now instructed by my 
Board to inform you that they have carefully consid- 
ered the whole matter. 

Afy Board desire to know whether they are right in 
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assuming that you do not intend, in the future, to use 
| any of my Company’s patented inventions. 

If you had so intended we agree, of course, that 
you are entitled under the license at any time to dis- 
continue the use of our inventions. 

But it must be obvious to you that you are not under 
any circumstances entitled to renounce and abandon 
the license agreement and should that have been your 
intention, my Board hereby notify you that they refuse 
to accept such renunciation and abandonment. 

My Board desire to point out that they have in ail 
respects and in all good faith strictly observed the 
terms and conditions of the agreement, and will con- 
tifink to do so, and in the same way they expect you 
to observe the terms and conditions on your part, 

I remain, Gentlemen, 
Yours faithfully, 
| (sede. ©. Williams, Sec 
iy order of the Board 


“Filed May 18, 1917. 
GEO. W. SPROULE, Clerk. 
Ry H. H. WALKER, Deputy. 


5518 = Ainerals Separation, Limited, et al., vs. 


Plaintiffs’ Exhibit No. 292. 


MINERALS SEPARATION 
NORTH AMERICA® 
CORPORATION 
AND 


eee SS: 


Henry D. Williams, 
Attorney and Counselor at Law 
61 Broadway, 
New ork No Y. 


Butte & Superior Mining Company. Sold 
Pilaimtirts Extabit No. 292 


fiii> INDENTURE made the 
day of 191 BETWEEN MIN- 
MeAls SEPARATION, NORTH AMERICAN 
CORPORATION, of 61 Broadway, New York, N. Y., 
(hereinafter called “the Licensors”, which designation 
shall include its successors and assigns where the con- 


text so requires or admits) of the one part and 


a corporation organized and existing under the Laws 
of 

and having an office or place for the transaction of 
business situate at 


and whose Mines and Mills are at 


(hereafter called “the Licensees’) of the other part. 


WHEREAS the Licensors are entitled to or other- 
wise control or are interested in Letters Patent for cer- 
tain inventions for the concentration and treatment 
of ores described in the Schedule hereto, and are en- 
titled to grant licenses thereunder. 

AND WHEREAS, the Licensors have agreed to 
Beant to the !icemsees a license to concentrate and 


treat all or any ores or any part thereof and or dumps 


now existing in accordance with all or any of the in- 
ventions, processes and apparatus described and claimed 
im the said Letters Patent and any Letters Patent for 
the concentration of ores that are or may become the 
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property of the Licensors (all of said Letters Patemg 
being hereinafter called ‘Letters Patent within Tig 


License’) at the premises of the Licensees situatemm™ 
and known as the 


but not elsewhere. 


NOW THIS INDENTURE WITNESSETH Tie 
in pursuance of the said Agreement and of the mat 
ters aforesaid and in consideration of the royalties 
hereby reserved and of the covenants on the part of 
the Licensees hereinafter contained the ficensors here= 
by grant unto the Licensees full license power and 
authority to make, use and exercise any or all of the 
inventions described and claimed in the Letters Pat- 
ent within this license, at the Licensees’ mines or mills 
aforesaid and any extension thereof in 


for the purpose of treating all or any of the: 
ores or any part thereof and or dumps now existing, 
belonging to or controlled by the Licensees won, dug 
or otherwise preduced at the 


and to vend the concentrates and 
other products resulting from the use and exercise of 
the said inventions during the terms of the Letters 
Patent within this License or any of them and any ex- 


P. 5521, L. 29, after “ after” insert “ the expiration of 
each quarter, viz., within thirty (30) days after ” 
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tension thereof subject nevertheless to the iollowing 


conditions :— 
mND IT IS HEREBY AGREED as follows :— 


1. THE Licensees shall pay royalties to the Licen- 
sors for the use or the right to use processes and ap- 

pliances embodying any of the inventions described and 
I claimed in the Letters Patent within this license at a 
| Tate 

2. THE Licensees shall keep at the counting house 
or office of their said mines proper books of account 
and shall enter therein full and compiete particulars 
of all the ores and/or dumps treated including assay 
Values thereof and of the concentrates and _ tailings 
produced also including assay values thereof. The 
said books of account shall at all convenient times be 
Open to the inspection of a chartered or incoyapfated 
accountant to be appointed by the Licensors. The 
Licensees shall quarterly deliver to the Licensors an 
account in writing showing the quantity, assay and 
Other particulars of the ores and/or dumps treated 
during each quarter and the quantity, assay, values of 
metal contents and other particulars of the concen- 
trates or products produced or recovered under this 
license and the assay of the tailings. The Licensees 
Shall if so required by the Licensors verify the said 
accounts by affidavit. The said quarterly accounts 
shall be delivered to the Licensors within thirty (30) 
days after,March 31st, June 30th, September 30th 
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and December 31st, starting with the quarter day im- 
mediately following the date of this license. ‘The 
Licensees shall within ten days thereafter pay to the - 
Licensors free of exchange in New York the Tam 
amount thereby shown to be due. 

3. THE Licensees shall during the continuance of 
this License promptly communicate and explain to the 
Licensors every invention or discovery made or used 
by them which may be an improvement modification 
or addition to any of the inventions specified in the 
‘Letters Patent within this License or may be useful 
in carrying out any of the processes thereby protected 
or any addition thereto or modification thereof whether 
patentable or not which the said Licensees may use or, 
be or become possessed of. All such inventions and 
discoveries shall so be available for use by the Licensees 
as if they were contained in the Letters Patent within 
this License and subject thereto the Licensors shall be 
entitled to have the full benefit of and if obtainable 
to obtain Letters Patent for any such improvements 
or discoveries communicated to them by the Licensees, 
which said Letters Patent shall be and become the prop- 
erty of the Licensors, and the Licensees shall render 
all assistance in their power for that purpose, provided 
that the Licensors shall bear all the charges and ex- 
pense of obtaining such Letters Patent for all or any of 
such parts of the world as they may desire to protect 
or apply for, and such Letters Patent when obtained 
shall be and become Letters Patent within this License, 
and the Licensees shall so far as practicable bind their 


Crt 
Sal 
bo 
ios) 
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employees to assign or transfer to the Licensors any 
inventions made by such employees during their period 
of employment by the Licensees. The Licensees shall 
not without the written consent of the Licensors during 
the continuance of this License use or employ any im- 
provement modification or addition to any of the in- 
yentions specified in the Letters Patent within this 
License which said improvement modification or addi- 
tion is not the property of the Licensors. 

4. THE Licensors shall whenever required (on 
the Licensees paying out of pocket expenses) give all 
assistance, information and advice in their power as to 
the working of any of the said inventions and shall use 
their best endeavors to enable the Licensees to use and 
exercise said inventions to the best advantage, and in 
like manner the Licensees shall use their utmost en- 
deavors to promote the success of the said inventions 
and enable them to be used and exercised to the best 
advantage. 

5. THE Licensees shall not directly or indirectly 
during the continuance of this License nor at any time 
after the determination thereof dispute or object to the 
validity of the Letters Patent within this License or 
the novelty or utility of the inventions specified therein. 

6. THE Licensees shall not either directly or in- 
directly during the continuance of the Letters Patent 
within this License or any of them use the said inven- 
tions or processes or any improvement or modification 
thereof or addition thereto otherwise than in accord- 
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ance with these presents, and the Licensees hereby uns 
dertake and agree that they, their officers and agent@ 
will not in any way directly or indirectly support or 
assist third or hostile parties in any litigation either 
against the Licensors or any Licensees of the Licensors 
or against Minerals Separation, Limited, of London; 
England, or its subsidiary or associated companies or 
successors owning patents in the British Empire or any 
foreign countries for the inventions protected by the 
Letters Patent within this license, or its or their 
Licensees, or by the Licensors or said Minerals Sep- 
aration, Limited, or said companies, against others. 
7. THE Licensees shall not assign or sublet this 
License or sell or dispose of any machinery or apparatus 
the subject matter of any of the said Letters Patent 
without the written consent of the Licensors such con- 
sent not to be withheld in the case of a bona fide sale 
of the Licensees’ undertaking or a substantial part 
thereof to a responsible person or company who will 
undertake to enter into a License when called upon so 
to do by the Licensors in the same terms as near as 
may be as are herein contained (but subject to the 
approval of the Licensors) and the Licensors agree 
to execute if called upon so to do such a License t% 
such bona fide purchaser. 

8. THE Licensees shall permit the officers or the 
duly authorized representatives of the Licensors at all 
reasonable times during the continuance of this License 
to enter upon the works and property of the Licensees 
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and inspect the plant and processes there being used 
according to the inventions contained in the Letters 
Patent within this License and to take any samples and 
to make such assays analyses or tests as may be de- 
Sirable for the purpose of checking the Licensees’ 
| accounts or testing the said plant or processes and will 
| also permit should the Licensors or their agents so 
desire reasonable access to intending Licensees to see 
| the plant at work. 

9. THE Licensees shall at any time if so required 
supply to the Licensors or their duly authorized repre- 
sentatives full detailed information as to the working 
of any of the inventions the subject matter of any of 
the Letters Patent within this License. And _ the 
Licensees shall not without the written consent of the 
Licensors communicate any detail connected with the 
working of any of the said inventions modifications, 
additions or improvements to any third party. 

10. THE Licensors when required by the Licensees 
but at the cost of the Licensees shall prepare and supply 
as soon as may be pessible plans and specifications of 
the plant for the working of the said inventions. The 
Licensors shall if requested by the Licensees and as 
soon as may be possible to send to the Licensees’ said 
works an engineer or member of its staff to advise as 
to the operation of the said inventions. The Licensees 
shall pay the salary of the said advisor which shall be 
at the rate of 


dollars per month for such period of time as he shall 


320) Minerals Separation, Liinited, et al., vs. 
Plamtifis’ Exhibit No. 292 


be engaged in such advisory capacity including the timé 
spent in travel to and from the works of the Licensees, 
such period of time to be mutually agreed upon, and the 
Licensees shall pay all legitimate expenses traveling and | 
otherwise of said advisor from the time the said ad- 
visor shall start for such works until he shall return 
therefrom. 

lil. THE Licensors hereby covenant with the 1™ 
censees that the Licensees paying the royalties hereby 
reserved and observing and performing the covenants 
on their part herein contained shall at all times during 
the term of years for which the Letters Patent within 
this License are granted or any extension thereof 
peaceably and quietly hold, exercise and enjoy the 


License hereby granted without any interruption or 


. 


disturbance by the licensors or any person lawfully | 


claiming by, through or in trust for them. 
12. IN the event of any proceedings being takenlj 
against the Licensees for the infringement of any 
patent rights in the use or exercise of any invention 
for the time being subject to this License the Licensors 
shall have the right at their own cost to defend any 
such proceedings in the name of and on behalf of the 
Licensees and the Licensees hereby agree to render to 
the Licensors all possible aid (other than monetary) in 
connection with such proceedings and to notify imme- “| 
diately the Licensors in writing in the event of any 
such proceedings being instituted. And the Licensors 
shall pay all costs charges and expenses incurred by 
reason of any such proceedings so to be defended and 
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‘|taken over by them (the Licensors) as aforesaid. Pro- 
vided that if any proceedings are taken against the 
Licensees by parties against whom the Licensees are 
precluded by contractural relations from riasing any 
of the defenses open to them and the Licensors elect 
}to defend such proceedings in the name of the Licensees 
then the Licensees shall bear and pay all costs and 
damages in connection therewith. 

13. PROVIDED ALWAYS that if any royalties 
payable hereunder by the Licensees or any part thereof 
respectively shall remain unpaid for thirty days after 
the time hereinbefore appointed for payment¢ thereof 
whether demanded or not or if the Licensees shall 
make default in any other obligation by them herein 
contained and in case the non-payment of royalties or 
of any breach capable of being made good shall for 
the space of thirty days after they shall have been 
served with a notice in writing by the Licensors to 
make good such non-payment or breach neglect or 
omit so to do or if the Licensees should cease for the 
| period of. twelve calendar months to use and work the 
| Said inventions or should be wound up by reason of in- 
| ability to meet their liabilities then the Licensors at 
any time thereafter and notwithstanding any merely 
implied waiver by them of their rights so to do may 
by serving the Licensees or their liquidator (if any) 
with a notice in writing for this purpose forthwith 
| revoke this License without prejudice however to the 
| Tecovery by the Licensors of any money then already 
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due or any right of action by or on behalf of them f 
past breaches accrued hereunder. 

14. THIS Contract shall be construed in all reg 
spects and take effect as a contract made in the Stat j ' 
of New York, and in accordance with the Laws of sa 
State. 

15. ANY notice hereunder may be given by either) 
party to the other of them by sending if through th 
post in a prepaid registered letter addressed to them ¢ 
the address designated by the other party and lasti§ 
known to the party sending said notice and such nt 
tice shall be deemed to have been served in due course) 
of post, and in proving the service thereof it shall / 
sufficient to show that the letter containing the sam 
was properly addressed and registered. 

Signed, sealed and delivered by the parties hereto, 1 
duplicate, the day and year first above written. 


Oe eee ee eee ee ee eee ee ee 
ee eee ee ee ee ee ee eee rn 


eee ee ee ee eee ee ee eee ee eee eee eee eee 
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| STATE OF 


County of noe 


On the day of in the 
year One thousand nine hundred and 
before me personally came 


| to me known, who, being by me duly sworn, did de- 
pose and say that he resides in 


| that he is the of the Minerals 
| Separation North American Corporation, the licensor 
corporation described in and which executed the above 
instrument; that he knows the seal of said corpora- 
tion; that the seal affixed to said instrument is such 
| corporate seal; that it was so affixed by order of the 
Board of Directors of said corporation, and that he 
signed his name thereto by like order; and he acknowl- 
edged the said instrument to be the free act and deed 
of the said corporation. 
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STATE Or 


County of —: 


Our the day of in the 


year One thousand nine hundred and 


’ 


before me personally came 


to me known, who,~being by me duly sworn, did de- 
pose and say that he resides in 


that he is the of the 


the licensee corporation described in and which executed 
the above instrument; that he knows the seal of said 
corporation; that the seal affixed to said instrument 
is such corporate seal; that it was so affixed by order 
of the Board of Directors of said corporation, and that 
he signed his name thereto by like order; and he 
acknowledged the said instrument to be the free act 
and deed of the said corporation. 


eee ee re eae 


P. 5531, L. 53, erase “ Agitating Apparatus ” and insert 
“ Apparatus for Ore Concentration.” 


_ ’ 


—a Ws 


THE 


763,259 
763,260 
763,749 
776,145 
777,273 


777,274 


/,045,970 
|,064,209 


064,723 
{067,485 
071,784 
079,107 
084,196 
084,210 
093,463 
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SCHEDULE ABOVE REFERRED TO UNITED STATES 


Date 


June 
June 
June 
Nov. 
Dec. 


Dec. 
Mar. 
Apr. 


July 
Jan. 


Nov. 


Nov. 
Nov. 


Dec. 
Aug. 


Feb. 


Oct. 
Feb. 


Apr. 


Apr. 
June 


Dec. 
Dec. 
June 


June 
July 


Sept. 
Nov. 


Jan. 
Jan. 
Apr. 


21, 
21, 
28, 
29, 
13, 


i, 


1904 
1904 
1904 
1904 
1904 


1904 
1905 


005 


1905 
1906 


1906 


1906 
1906 


1906 
1907 


1908 


1908 
1909 


1910 


1910 
1910 


1910 
1912 
1913 


1913 
1913 
1913 
1913 
1914 
1914 
1914 


LETTERS PATENT 


Name 
A. E. Cattermole 


A. E. Cattermole 


rok. ibe 


Goyder & Laughton 
C. V. Potter 


A. E. Cattermole 


Cattermole, Sulman 
& Picard 
Goyder & Laughton 


Cattermole, Sulman 
& Picard 

Sulman & Picard 
E. B. Kirby 


Sulman, Picard & 
Ballot 

H. L. Sulman 
Sulman, Picard & 
Ballot 

E. B. Kirby 

A. J. F. DeBavay 


H. L. Sulman 


Hila sak Sa Silman 
eletewebavay, 


T. J. Hoover 


lel, IL, Sila 
Sulman, Greenway & 


Higgins 
T. J. Hoover 

Seer LAS Ty 
Rite Capt dew ES RS 


SIE Greenway 


James Hebbard 


Description 


Classification of the Metallic 
Constituents of Ores 
Separation of the Metallic 
Constituents of Ores from 
Gangue 

Separation of Minerals 
Process of Separating Met- 
als from Sulphide Ores 
Separation of the Metallic 
Constituents of Ores from 
Gangue 
Concentration, 
from Ores 
Separating and Concentrat- 
ing Minerals 


of Minerals 


Ore Concentration 

Ore Concentration 

Process of separating min- 
erals 


Ore Concentration 
Ore Concentration 


Ore Concentration 

Separating Tank 

Separating Zinc Blende by 

Flotation 

Separation of Metalliferous 

Minerals from Gangue 

Ore Concentration 
pparatus for 

One 

Apparatus for Ore Concen- 

tration 

Ore Concentration 


Separating 


Ore Concentration 
Apparatus for ore concentra- 
‘ tion 

Separation of Metallic Sul- 
phide8from Sulphide ores 
Apparatus for Ore Concen- 


eras GR tration 


Greenway & Layers 
Nutter & Lavers 
E. H. Nutter 
Chapman & Tucker 


Broadbridge & Howard 


A. C. Howard 
Nutter & Hoover 


Ore Concentration 
Ore Concentration 
Valve for Thick Pulp 
Ore Concentration 


Aestetere—srpparartes 
Agitating Apparatus 
Method and Apparatus for 
ore concentration 
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Nos. Date Name Description 
1,099,699 June 9, 1914 H. H. Greenway Ore concentration 
1,101,506 June 23, 1914 Leslie Bradford Process and apparatus for 


separation of metallic sul- 
phide from gangue 
1,102,738 July 7, 1914 Greenway & Lowry Ore concentration 
1,102,873 July 7, 1914 Chapman & Tucker Ore concentration 
1,102,874 July 7 
1 5 


, 1914 G. A. Chapman Ore concentration 
142,821 June 15, 1915 Henry Lavers Separation of mixed sulphide 
ores 
1,142,822 June 15, 1915 J. W. Littleford Ore concentration 
1,155,815 Oct. 5, 1915 Higgins & Stenning Apparatus for ore concentra- 
tion 
1,155,816 Oct. 5, 1915 A. H. Higgins Apparatus for ore concentra- 
tion 
55,836 Och 5,41995 T. M. Owen Apparatus for concentra- 
tion of ores 
1,155,861 Oct. 5, 1915 L. A. Wood Ore concentration 
1,170,637 Feb. 8, 1916 A. H. Higgins Ore concentration 
1,170,665 Feb. 8, 1916 E. H. Nutter Ore concentration 
1,178,191 Apr. 4, 1916 Sulman & Picard Copper Precipitant 
1,187,772 June 20, 1916 G. E. Okrn Ore concentration 
1,203,341 Oct. 31, 1916 <A. C. Howard Ore concentration 
1,203,372 Oct. 31, 1916 F. J. Lyster Separation of metallic sul- 
phide ores 
1,203,373 Oct. 31, 1916 F. J. Lyster Ore concentration 
1:203;374 _@ret, 31, 1916 Fj. Lyster$.\.d-yelic re concentration 
1,203,375 ~ Oet. 31, 9915 ; - one one a . 
2 — Concentration of  sulphid 
i,L0F,01 Brot Mb asire, Dover acon ores 
1,208,334 Dec. 12, 1916 Lavers, Greenway 
& Lowry Ore concentration 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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MODEL—KIRBY MIXING TANK “A.” 


(Physical Exhibit.) 
Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


Plaintiffs’ Exhibit No. 294. 
MODEL—SEPARATING TANK “B.” 


(Physical Exhibit.) 
Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


Plaintifis’ Exhibit No. 295. 
MODEL—GABBETT MACHINE. 
(Physical Exhibit.) 
Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


Piaintiffs’ Exhibit No. 296. 
MODEL—CATTERMOLE UPCASTING 
MUSCTIINE. 
(Physical Exhibit. ) 
Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


Plaintiffs’ Exhibit No. 297. 
MODEL—SLIDE GABBETT MACHINE. 
(Physical Exhibit.) 

Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


Plaintiffs’ Exhibit No. 298. 
BAR MIXER. 


(Physical Exhibit.) 
Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


Plaintiffs’ Exhibit No. 299. 
BATEA. 


(Physical Exhibit.) 
Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


FLOW SHEET or INSPIRATION MILL 


SECTIONS EQUIPPE Dwirn CALLOW 
FLOTATION MACHINES 


ORE BINS 


\waecr MILL 


| 8 PRIMARY 
| CALLOW CELLS 


[2 callow 
“LEANER CELLS 


——————$ 
sy 
oS 
z 
ey 


\ “us 


18 SECONDARY 
CALLOW CELLS 


_cone 


| DORR. | 
THIKENERS 


iL | 20RR 
OLIVER FILTERS THICAENERS 


WASTE 


— 0 


7 MARCY MILL 
ae DORR CLASSIFIER 


ODEISTER MC. 
HYDRAULIC CLASSIF: 


WOEISTER M.C. 
DOUBLE DECK TABLES 


‘IN09 


PLAINTIFFS EXHIBIT N? 300 


SECTIONS EQUIPPED W/7H 
INSPIRATION FLOTATION MACHINES 


SECTIONS EQUIPPED WITH 
MINERALS SEPARATION FLOTATION MACHINES 


MARCY MILL < MARCY MILL 
DORR CLASSIFIER Prone DORR CLASSIFIER 


16 COMPARTMENT OUFPLEX 
INSPIRATION FLOTATION MACHINE 


[ MARCY Mkt 
DORR CLASSIFIER 


MARCY MILL 


DORR CLASSIFIER 


10 COMPARTMENT MS. FLOTATIO. 
MACHINE HEBBARO TYPE 


6 COMPAR, DUPLEX 
INSP. FLOTAT. MACH. 
CLEANER CELLS 


2-6 COMPARTMENT 
MS. CLEANERS 
HEBBARO TYPE 


BURCH ORAG 
CLASSIFIE fC 


22 DEIS TER ME 


BURCH DRAG 
CLASSIFIER 


22 DEISTER MC 


CONC, 
CONC. 


MU OEISTER ME. 
QOWBLE DECK TABLES 


DORR THICKENEF 
AND WASTE 


DORK THICK ENER. 
ANO WASTE 


OQORR THICHENERS 
AND OLIVER FILTERS 


DORR FHICHENERS 
AWO OLIVER FILTERS 


GEO. W. SPROULE, @k 


Filed May 18, 1°17. 
By H. H. WALKER, De 
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SLOW SHEET 
LMALEN COFPTLIE CO. 
OLD MILL, MOLINO CHILE 


CAHUDE ORE 
*+OM CRUSHING SECTION 
THOMMELS 
FINES COARSE 
4 WILFLEY TABLES 


N°! CHAPMAN CLASSIFIER 


N22 ORAG CLASSIFIER FINES 


SETTLEAS (WO OVERFLOW) 
COARSE FINES 


LOWER HARDINGE MILLS 


N22 CH CLASSIFIER 


COARSE FINES 
FLOTATION FLANT 


10 CELLS STANDARO M.S. 


\YANED TO N°2 DRAG 9 SPITZBOXES 


3 SPITZ BOXES 6 SPIIZBOXES 


FINISHED CONC.  MIDDLINGS uy 7] s 
6 CELL H/66INS Peer 
STENNING PLANT 
CONCEN TRATES MIDOLINGS 
BINS 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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Results of an Experiment Performed in Court and Testified to by 
B. H. DOSENBACH 


MINIATURE FLOTATION PLANT 


Test No. 39. 


Operation of Miniature Flotation Plant (Def. Exhibit No. 226) in court 
by B. H. Dosenbach. 


Page 1863 (Description) 


LW olay 06S Ua tne ge PRR er PRM ia SSE mn Ra See 60 Pounds 
Butte & Superior ore containing 14.65% zinc. 

Neier ate asst. gazen cease ch ce ce sac vaees cane poerseerere tees e ea oe ae ness Eee 146 Pounds 
Ordinary tap water at temperature of 16° Centigrade. 


tet e Ae ers re A aE OREN co Seo pe ee 1.266 Pounds 


Butte & Superior Oil Mixture consisting of 70% fuel oil, 18% 
pine oil and 12% kerosene. 


AMOUNT OF OIL RELATIVE TO ORE—2.11% 
PC 1S ed oa 2 re ese FS a eee geo 65 c.c. 


Commercial sulphuric acid having a specific gravity of 59 de- 
grees Be. This amount used as equivalent to 8 pounds 
per ton of ore. 


Copper ‘Sulfilrate Solutiony used:......2-.4..-.0.c25 ee 78 c.c. 
Anaconda Copper Mining Company’s sulphate solution equtv- 
alent to approximately 0.10 pounds metallic copper per 


ton of ore. 
Entire Heading Entire Tailing Entire Concentrate Apparent Recovery 
% Zinc % Zine Join FIns % Oil % Zinc 
14.65 3.27 48.9 11.6 5.09 83.24 


SPECIAL SAMPLES 
(Cuts made during normal operations) 


Concentrate froth:— 
&% Zinc % Insol %F Oil 


Ist, 2nd and 3rd cuts from recleanet........ 56.2% 4.0% 5.59% 


3rd and 4th cuts from recleanet.................. 55.6% 4.8% 3.98% 
Tailing sample :— 
Sample cut for court inspection................ 1.15% 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 
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BUTTE & SUPERIOR MINING COMPANY 


May 5, 1917. 
Mr. J. T. Shimmin, 
Mill Superintendent, 
Plant. 


Dear Sir :— 


The enclosed data shows the weights and assays of screen analy- 
ses run on samples taken in the plant on April 29th, 1917, of which de- 
scription was reported to you. on May Ist. 


The screens reported here are as follows:— 


A composite of flotation feed samples, general mill tailings, also a 
composite, primary tailings, primary middlings, cleaner flotation con- 
centrates, slime feed to the sludge tank, and tube mill discharge. Con- 
centrates from the first, second and third spitz and the first, second 
and third cleaner tailings were not screened as the rejects were too 
small to permit. 

Yours truly, 


(Signed) T. R. FEARLERLY, 


Head Sampler. 
TRF:JDS 


5538 Minerals Separation, Limited, et al., vs. 


Defendant's Exhibit No. 303 


BUTTE & SUPERIOR MINING COMPANY 


SCREENING ANALYSES—1:00 to 5:00 P. M—APRIL 29th, 1917. 


Accumula- 
tive 
Weight 
Zinc 


6.17 
13.51 
18.58 

33.72 
Sl.1g 
51.27 

100.00 


2.88 
4.75 
10.05 
22.98 
30.71 
100.00 


ae rene eS Accumulstive ae a & e 
Me: 7 3 > t on SOR 
na nee 2 Weight ie ca 
Primary Middling—One Bucket 
‘ 4th, 5th, 6th & 7th Spitz 
Original 400 ‘ 8 
Plus 48 00.00 00.00 
65 15.00 3.79 3.79 2.69 17.9 6.17 
80 18.00 ~° 4.55 8.34 3.20 17.8 7.34 
100 13.00 3.28 11.62 2.21 17.0 5.07 
150 60.00 15.15 26.77 6.60 11.0 15.14 
200 36.00 9.09 35.86 3.24 9.0 7.43 
280 35.00 8.84 44.70 4.41 12.6 LOZ 
Minus 280 219.00 55.30 100.00 Zee AO 48.73 
Teil eee 396.00 100.00 43.59 100.00 
Cleaner Flotation Concentrates—Finished Product to Thickener Tanks 
One Bucket 
Original 400 45.2 
Plus 48 
65 13.0 3.28 3.28 5.04 38.8 2.88 
80 8.0 2.02 5.30 3.26 40.7 1.87 
100 22.0 5.56 10.86 9.26 42.1 5.30 
150 50.0 12.63 23.49 22.60 45.2 12.93 
200 29.0 1 Ve 30.81 13.51 46.6 7.73 
-200 274.0 69.19 100.00 121.10 44.2 69.29 
ie 396.0 100.00 174.77 —~—~—«:100.00 


NOTE:—Imp.yssible to put through 280 mesh on account of 
being too oily. 


Slime Feed to Sludge Tank 


Original 400.00 13.6 
Plus 80 10.0 Zell 251 1.41 1 2.90 
100 15.0 347 6.28 1.58 10.5 3.29 
150 65.0 16.33 22.61 6.11 9.4 12.60 
200 40.0 10.05 32.66 460 11.5 9.47 
- 200 268.0 67.34 10000 3484 1 71.78 


|S 


Vote. 398.0 100.0 48.54 100.0 


TUBE MILL DISCHARGE 
No. 4 Section 1 and No. 1 Section 2 


Original 400.00 8.9 
Plus 48 37.0 9.30 9.30 1.67 4.5 4.45 
65 75.0 18.84 28.14 4.13 5.5 11.00 
80 49.0 1231 40.45 3.38 6.9 9.01 
100 62.0 15.58 56.03 5.08 8.2 13.54 
150 78.0 19.60 75.63 9.13 11.7 24.33 
200 23.0 5.78 81.41 3 135 8.28 
- 200 74.0 18.59 100.00 11.03 14.9 29.39 


Total ................398.0 100.00 37.53 100.00 


material 


Zou 
6.15 
18.75 
28.22 
100.00 


Defendant’s Exhibit No. 303 


Butte & Superior Mining Company. 


BUTTE & SUPERIOR MINING COMPANY 


5502 


SCREENING ANALYSES—1:00 to 5:00 P. Mi—APRIL 29th, 1917. 


Mesh 


Weight 


Accumulative 
Per cent 
Weight 


% Zn. 


General Mill Tailings Composite—Three Buckets 


Original 
Plus 48 


Plus 48 


Plus 


400.00 
10.00 
40.00 
32.00 
35.00 
58.00 
60.00 
20.00 

141.00 


oe 396.00 


250 
10.10 
8.08 
8.84 
14.65 
15315 
e085 
35.60 


100.00 


Zab) 40 
12.63 1.30 
20.71 69 
29.55 49 
44.20 .65 
5050 64 
64.40 BS 

100.00 2.68 
7.00 


1.57 
Jo 


Primary Tailings—One Bucket 


400.00 
15.00 
58.00 
19,00 
40.00 
78.00 
42.00 
35.00 

110.00 


400.00 
5.00 
37.00 
25.00 
30.00 
58.00 
32.00 
39.00 
169.00 


a: 395.00 


Filed May 18, 1917. 


397.00 


Flotation Feed Composite—Six Buckets 


oe 
14.61 
4.79 
10.07 
19.65 
10.58 
8.82 
27.71 


100.00 


1.27 
Dey 
Os) 
7.30. 
14.68 
8.10 
9.87 
42.79 


100.00 


3.77 .96 
18.38 1.74 
Zo7 33 
33.24 2) 
52.89 .68 
63.47 .26 
72.29 .20 

100.00 1.16 
5.43 


27 43 
10.64 4.74 
16.97 3.30 
24.56 4.32 
39.24 7.42 
47.34 3.84 
37.21 4.80 

100.00 21.80 
50.65 


aGy/ 
1.04 


12.6 

8.5 
12.8 
13.2 
14.4 
12.8 
12.0 
123 
29 


5.71 
18.57 
9.86 
7.00 
a2) 
9.14 
2.14 
38.29 


100.00 


10.31 
32.04 
6.08 
921 
12.52 
4.70 
3.69 
21.36 


100.00 


18 
9.36 
6.51 
8.53 

14.65 
7.58 
9.48 

43.04 


100.00 


GEO. W. SPROULE, Clerk. 


By H. H. WALKER, Deputy. 


+2 


Refer. 

yeration Record 

Page No. 
2rson Page 1211 
fe IN, 30) 92 WA 
2rson 
‘t No, 31 2 1225 
by Uw ie2s 
tt No. 32 * 1228 
te & 
yerior * 1281 
ernate 
termole & 
in suit OW aaye 
it No. 33 ” 1263 
‘tte & Super- 
Test No. 36 1283 


apparatus 


After Descrip- 
tion in Fryer 
Hitt Publica- 
tion 


Cattarract 


Sq. Glass agi- 
tator 


Sq. Glass agi- 
tator 


Cone Gabbett 
Mach. 


ORE USED 


% Cu. J, Fe. GJ Insol. 


Cu. 300 8.14 
Cu. 200 6.14 
Cu 300 5.87 
Zn. 300 17.4 
Zn. 300 14.7 0.16 
Zn. 300 14.7 


304. 


RT AND TESTIFIED TO BY 


Sulphuric 


Sulphuric 


62% Sulphuric 


Copper Sul, .51 


.67 


1.0 


.OS 


WATER 
Temp. 
: A t Amt. p 
Kind cc: ase oe ace Yo Zine 
Mineral 
Sulphuric 2.4 4.41 1250 42° Froth 
Kiineral 
Me 1.6 2.94 1250 30° Froth 
Mineral 
“a 2.0 3.68 1500 25° IP reexiln 


1.102 Mineral 
1.23 1500 30° Froth 47.10 


Mineral 
1.84 1500 35° Froth 
Ist 42.60 
2nd 40.70 
Cattermole Granules 32.70 
Upcast Overflow 3.90 
Mineral 


ee 1250 35° Froth 33.90 


5543 


ASSAYS 
G Cu. % Ins. GF Feo & Oil 
226.60 12.0 25.92 4.85 
23.67 20.8 225 6.65 
23.94 21.0 ~R Ee) 9.62 
16.0 0.64 

15.40 

16.00 
35.60 2.03 
87.80 1.12 
31.20 3.39 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


Butte & Superior Mining Company. 5545 


Defendant's Exhibit No. 305. 
RESULTS OF AN EXPERIMENT PERFORMED IN COURT 
AND TESTIFIED TO BY B. H. DOSENBACH 
Test No. 34. 
Operation performed in Janney Flotation Machine (Def. Exhibit 


No. ) Page 1273. 
Ore used 400 Grams 
Butte & Superior ore containing 15.3% zinc. 
Water used 1900 c.c. 
Ordinary tap water at a temperature of 30° Centigrade 
Oil used 114%4% relative to ore 


Butte & Superior oil mixture, consisting of 70% fuel oil, 18% 
pine oil and 12% kerosene. 


6 grams. 


Acid used 0.9 c.c. 
Concentrated sulphuric acid (Specific Gravity 1.84) 


Copper Sulphate Solution 1.0 c.c. 


Anaconda Copper Mining Company’s copper sulphate solu- 
tion; equivalent to 0.10 pounds per ton of ore. 


Heading Tailing Concentrate Middling Apparent Recovery 
% Zinc % Zinc % Zn. % Oil % Zinc Gp Zine 
15.3 0.44 44.3 Z.12 32.5 98.09 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


3546 \Trmerals Separadiom, numbed, et. al, Bs. 


Defendant’s Exhibit No. 300. 


BORLVAIT Cy 
> 


Filed May 18, 1917. GEO. W. SPROULE 
By H. H. WALKER 


Butte & Superior Mining Company. Soul; 


Defendant’s Exhibit No. 307. 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


Butte & Superior Mining Company. 594 


Defendant’s Exhibit No. 308. 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


Butie & Superior Mining Company. ae) | 


Plaintiffs’ Exhibit No. 369. 


ANACONDA COPPER MINING COMPANY 
DEPARTMENT OF CONCENTRATION 


Reagent Consumption—lbs. per Ton of Flotation Feed 
March, 1917 


COPPER SLIME. cae ZINC ORE 
Sludge 


Sludge Creosote H2SO4 


Creosote H2S04 Sludge Creosote H2S04 


1 55 : 8.0 4.3 2.90 195 1.0 1.7 29.6 
2 3.5 36 7.7 3.9 2.14 14.1 1.0 1.9 27.6 
3 3.6 36 7.7 3.4 2.51 14.3 ial 1.8 29.0 
4 J.7 34 77 4.2 2.85 19.2 1 2.3 28.6 
5 of 38 7.9 3.6 F553) 16.2 0.9 1.8 26:5 
6 Oe 34 7.6 4.0 241 18.1 0.9 1.7 19.0 
7 oy Je 7.8 4.0 2.72 17.2 0.8 Ve 26.7 
8 3.6 AS: 7 BES) 2.34 15.0 0.8 1.6 20.7 
9 3.7 31 ill 58) 2.38 15.1 0.9 1.6 24.1 
10 3.7 38 7.8 3.4 os 15.0 iS 2.0 25.0 
YW 3.7 27 7.9 3.7 2.45 17.3 1.2 1.4 21.4 
12 3.7 iy 7.9 3.4 2.20 13.6 0.9 1.4 24.6 
13 3.6 34 7.9 3.6 2.48 15.6 1.0 1.6 33.6 
14 3.4 18 79 3.8 2.66 16.8 0.8 | 19.0 
15 oe) f22 8.1 4.4 2.69 18.6 0.9 1.6 22.0 
16 so None 8.0 3.4 1.92 15.6 0.8 1.4 29.2 
7 3.4 17 8.1 Jo eee 16.4 0.8 1.4 23.8 
18 325 215 8.1 of 229 16.4 0.9 1.8 21.3 
19 3.4 None fo 3.6 2.18 16.2 0.8 13 24.2 
20 3.4 41 7.8 3.8 2532 16.4 1.6 es) 24.6 
2] 3.3 None 7.8 3.4 2.16 14.9 1.0 dye) 21.9 
Ze oe 18 8.0 3.3 1.99 14.3 1.0 1.8 299 
20 3.2 24 8.1 3.8 2.26 16.8 0.8 1.6 28.4 
24 3.3 .20 8.6 oe) 225 17.4 0.8 2.0 24.0 

25 See .50 8.0 3.6 2.01 14.7 Plant Down 
26 3.1 .30 8.0 ee) 2:31 16.9 1.0 2.4 27.4 
2y 5.2 .50 8.5 Si Zag 17.2 0.9 19 — 33.4 
28 3.1 45 See 1.78 14.1 0.8 1.6 30.3 
| 29 3.1 .40 8.1 oo/ 2.34 17.5 1a 1.5 29.6 
30 3.1 48 8.1 oo 1.68 13.6 1.2 1.8 29.0 
3.1 24 8.2 a3 1.88 heel 1.7 1.5 33.8 


| 
| 
| 
| 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


opo7 Minerals Separation, Linutcd, et al., vs. 


Plaintiffs’ Exhibit No. 310. 


: ANACONDA COPPER MINING COMPANY 
DEPARTMENT OF CONCENTRATION 
Reagent Consumption—lbs. per Ton of Flotation Teed 
February, 1917 


: COPPER SAND COPPER SLIME ZINC ORE 


Feb. Sludge Creosote 112804 Sludge Creosote II2SO4 Sludge Creosote 
1 &S fa7, 7.1 3.0 1.94 12.8 1.4 2.5 
2 a0 41 7.0 3.0 1.85 12.0 1.0 2.0 
3 3.6 38 7.1 2.9 1.70 12.0 0.8 1:5 
4 33 Ve 7.0 Bie 2.19 WES el 1.5 
5 ob 38 7.0 2.8 1.59 ies 1.2 1.8 
6 el 41 7.2 3.6 2.06 1359 Missing 
a 2.8 39 Hes) 4,9 2.10 14.8 0.9 1.6 ‘ 
8 Bh mts) 7.5 4.1 2.00 16.4 0.8 1.5 
9 3.4 39 7.4 5.3 2.50 Zee 1.0 1.9 
10 3.3 .29 7.3 5.0 2.20 18.9 0.6 1.5 
11 3.4 24 7.4 3.9 1.65 14.7 0.8 1.6 
12 3.4 36 7.6 5.4 2.08 18.1 1.0 2.0 
13 3.4 4 7.6 5.4 1.80 18.7 0.9 1.8 
14 3.4 Edo 7.6 5.7 2.09 ENS 0.9 1.8 
15 3.4 .26 Thos 5.8 1.85 21.4 0.8 1.9 
16 3.6 Poe, Toi! 4.6 ZAZ 19.9 0.8 1.8 
17 OD Jl 7.8 Se, 3.10 24.4 1.1 (3/2 
18 3.6 .36 8.1 4.1 2.43 18.9 eZ 1.9 
19 3.6 Re 7.8 3.9 2.54 19.2 0.8 2.0 
20 3.8 39 7.6 3.8 Beg NGI 0.9 1.9 
21 oe7 37 7.9 3.8 2.20 17.2 1.0 1.9 
22 3.7 39 7.9 4.1 2.53 18.9 0.8 LAS 
23 Sei 24 If 3.9 2.41 17.4 0.8 1.8 
24 3.6 ro 7.8 3.8 2.35 17.0 1.3 2.4 
25 3.6 45 7.8 3.9 2.42 17.6 1.5 2.0 
26 3.6 39 Hof 4.4 2.44 Wadi 2.0 3.6 
2a 3.6 28 7.8 4.1 2.28 Alle) 1.0 Life 
28 3.6 25 7.7 3.9 2.38 16.1 0.9 Zal 


yviled May 18, 1917. GEO. W. SPROULE, Clerm 
By H. H. WALKER, Deruty. 


wi Butte & Superior Mining Company. 


Plaintiffs’ Exhibit No. 311. 


ANACONDA COPPER MINING COMPANY 
DEPARTMENT OF CONCENTRATION 
Reagent Consumption—lbs. per Ton of Flotation Feed 


january, 1917 


COPPER SAND COPPER SLIME ZINC ORE 


; y Sludge Creosote H2SO+4 Sludge Creosote H2SO+4 Sludge Creosote 
2.6 REC 6.8 2.9 1.75 13.2 0.5 2.6 
P 3.3 Al) 6.9 2.9 1.70 13.7 1.1 3.0 
3 Soll WO 6.8 Sl 1.90 14.3 0.7 23 
: el 24 6.9 Sai EaLy) 15.3 0.8 2.6 
5 Sy .26 Vf She 1.90 Nh. 0.8 2.7 
( ee 24 7A . 3.6 2.10 15.6 0.9 2.8 
/ Sil dll 7.2 3:5 2.20 15.7 0.9 2.5 
' 3.1 B25 Ao\\ 3.3 1.95 14.3 0.8 2.5 
) 3.1 23 Foil 3.4 1.85 14.6 0.8 3.1 
p Si) we 7.3 Bee, 1.90 13.2 0.9 2.5 
] Ss .26 7.0 3.5 2.10 14.7 0.8 3.1 
P ee nai, 7.0 3.5 2.15 15.4 0.8 3.0 
| BA 033 6.9 Bhi! 2.30 16.0 0.9 2.5 
it 3.4 24 7:3 3.6 Zeo5 15.8 0.9 2.9 
5 3.4 31 Doge 3.8 Dose 15.0 0.9 Sal 
6 3.2 ollF 7.0 3.5 2.10 14.9 0.8 2.7 
Y 3.1 B28 7.0 3.4 als 15.0 0.8 2.9 
8 3.4 noe fall Su Dies 14.7 0.4 fog 
$ 3.3 ao, 7.1 on 2.30 14.9 0.6 2.3 
p 3.4 .26 DS By 2.25 1G 0.3 2.5 
il 3.4 .30 Thess 3.6 Gh) 14.8 0.9 3.0 
v 3.4 30 Vee 3.5 2.50 14.2 0.9 25 
8 3.4 Al All oa 2.20 13.6 0.7 2.6 
4 3.3 43 7.1 3.4 1.90 13.0 0.8 1.9 
15 3.4 .36 Holl 33 2.05 12.9 0.7 Zell 
16 3.4 7 7.4 3.4 als IZ 0.9 2.8 
7 3.0 38 Wag 3.8 2225 14.2 0.8 2.4 
\g 3.4 39 Age 3.5 2.40 ISLS 0.7 logs 
\9 3.4 50 7.3 3.8 2.05 13.0 1.0 (ape 
0 3.0 oi 7.6 4.0 2.20 14.8 Ne 2.4 
1 a .49 7.4 3:3 1.90 13.0 1.1 2.1 


H2S0+4 


20.7 
22.2 
1970 
19.0 
20.0 
eh) 
19.1 
20.4 
24.0 
23.0 
27.8 
30.8 
19.4 
32.4 
25.0 
Ed 
2iles 
22.1 


| Piedeview in, F.2 IO. Wo SePROULES Clerk, 


By H. H. WALKER, Deputy 


5554. Minerals Separation, Linuted, et al., vs. 


Plaintiffs’ Exhibit No. 312. 


ANACONDA COPPER MINING COMPANY 
DEPARTMENT OF CONCENTRATION 
Current Mill Slime—Per Cent Cu. 


JANUARY FEBRUARY MARCH 


1 2.63 2.44 Za 
2 2.63 271 2.80 
“ 2.47 2/8 207 
4 2 2.65 2.66 
q 2.07 2.60 2.40 
6 3.06 2.81 2.60 
7 2.31 2.61 ey) 
8 Zor 2.40 2.47 
9 2.69 247 2.46 
10 2.50 2.83 273 
11 2.60 2.0) 2.81 
12 2.81 2.68 2.45 
13 2.47 2.65 23 
14 2.09 2.62 2.81 
15 2.54, 2.61 2.41 
16 2.82 2.96 2.33 
17 2.66 2.40 2.64 
18 Pogies 2.44 2.51 
19 Zoe 2.42 3.07 
20 2.66 247 2.76 
21 2.0e 2.25 (0 
22 270 240 2.84 
23 Fo) 2.02 2.54 
24 2.76 271 2.38 
: 25 " S250 2.63 aullo 
26 2.82 207, 2.62 
ei) 3.10 2.37 2.49 
28 2.54 2.85 2.74 
29 2.70 2.69 
30 2.84 2.83 
3! 267 2.83 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
By H. H. WALKER, Deputy. 


| Butte & Superior Mining Company. 2008 


| Plaintiffs’ Exhibit No. 313. 


ANACONDA COPPER MINING COMPANY 
| DEPARTMENT OF CONCENTRATION 


Reagent Consumption and Sulphide Content of Ore—Jan., 1917 


REAGENTS USED 
LBS. PER TON 


| 
\ 
| 
| 
/ 
| 
} 
{ 
i 


i = ee i" 

5 & N eZ a S s 2 fn 9 

| S S € S S 2 = ° cS f 

_ ¥ x xs xs Q i ae” = 
PM ........-..+-- 1.0 4.0 5.0 10.37 ©6034 0.1 305 6.8 
Mme ..........-. 2.6 4.2 6.0 12.8 3.6 1.9 a5 13.8 
ae 0.7 Sell! Sy2 7.0 14.7 38.6 0.7 2.7% 3.4 EG 


of 60% Creosote from Cleveland Cliffs Iron Co., Marquette, Mich., and 40% 
War special from Georgia Pine Turpentine Co. 


Imill operations we treat 0.578x2000==1156 tons of Sand and approximately 120 
lime in each section. Therefore, the true total sulphide figure for the “sand” 
Yfeed in the mill should be 1156X10+120X13.4=10.3. This accounts for dis- 
1276 
4 between figure shown and addition which would be 10.0%. The total sulphide 

ime returned to the mill for treatment is 13.4%. 


Pile’ May 18, 19%. Ly it. Tl. WALNER, Deputy 
/ GEO. AW, SPROUL: Malone 


bo 56 


Plaintiffs’ Exhibit No. 314. 


ANACONDA COPPER MINING COMPANY 
DEPARTMENT OF CONCENTRATION 


Reagents Consumption and Sulphide Content of Ore—Feb. 1917 


3) a s 3 
O ae N i, 
PRODUCT— *& s x 3s 
(Mixed) 
Copper 
Sand 1S ee 
Copper 
Slime 2.50 4.1 
TENGE (ORE eens. .69 2.8 12.35 AS 


Fired May 18, 1917. 


Plaintiffs’ Exhibit No. 315. 


ANACONDA COPPER MINING COMPANY 
DEPARTMENT OF CONCENTRATION 


Reagent Consumption and Sulphide Content of Ore—Mar. 1917 


5) = RG 2 

PRODUCT— x ¥ xs = 
(Mixed) 

Copper 

Sarid eee 1.24 5.5 
Copper 

SHUSGNE — cecceorces 2.40 4.3 
Zine Ore ........ .54 3.0 13.48 6.45 


Filed May 18, 1917. GEO. W. SPROULE, C 


Minerals Separation, Limited, et al., vs. 


REAGENTS U§r 
LBS. PER TOX 


3 
= e 2 a 
£ = 3 2 Sa 
< S 8 sont 
i 9) n rw om 
< O 


4.8 1.15 4:01 13 47g 
5.4 12.00 4.85 2.12 6.97 — 
12.6 35.94 1.00 2.40 


) 
GEO. W. SPROULE, @@ 
Ry H. H. WALKER, Dg 


REAGENTS US 
LBS. PER TO 


= y 
= & = 9 i-Yo) 
< 5G z 8 
4.9 11.64 2.94 05 2.99 
5.5 12.20 3.15 2.11 5.26 
13.6 37.07 80 1.44 2.24 


By H. H. WALKER, D 


MINERALS SEPARATION COMPANY, 
Referring to Defendant’s Exhibit No. 29 Chino Copper ( 


HEADING TO FLOTATION FLOTATION CONCENTRATES RECOVERY & CU. 


PERIOD S ss 
3 oS I bao 
o s 0 aH 
Oo Sa o8 Oo Bf Ze 
ee ee ee 
= S 2 & a 5 5 
1916 
3rd Ouaitewe =e 26804 7.01 3757921 3.94 6804 27.10 3687768 98.13 
1916 
October 9794 7.77 1521988 3.40 2884 26.03 1501410 98.65 
1916 
Nox SiO eZ 0 eee eee 561 10.24 114893 2.95 190 : 29.78 113164 98.49 


Recompiled May 13th, 1917, by F. R. Wicks 


wee 


. 316. 


TTE & SUPERIOR MINING COMPANY 


Vanner Concentrates. Mr. Wick’s Evidence Q 25 and Q 26. 


EOSSIOlM CUSIN TAILINGS COST OF SMELTING CONETS. COST OF CONCENTRATION OIL OTHER 
PER LB. CU. IN HEADINGS —————————__- ————————— — — S —-_ REAGENTS 


es a a be ee 
2 255 = a 23 
ae Ce 2) 2 2 o Ban 
a3 Es g ee ss eee ge og 
ee on Oo 2 op =e oa elas os see 
— 6s mS Og ore a aes ae Ge 
ES 9 a7 Az oe rhe om a= = 
oi Oy 5 3 aan) igs a mies ae oe) 
Ze a8 z6 : Ee a ae BHO gS £8 
a > wi a a S O ae 4 4 
0.0186 $0.00372 $6.00 $40824 $0.01086 $0.0153 $0.00137 0.01595 8.76 4.57 
0.0135 0.00270 6,00 17304 0.01136 0.0146 0.00147 0.01553 10.26 4.77 
0.01504 0.00301 _ 6.00 1140 0.00992 0.00446 0.00136 0.01429 23.70 . 6.34 


(Signed) F. R. Wicks 


Filed May 18, 1917. GEO. W. SPROULE, Clerk. 
Py HH. H. WALKER, Deputy. 


Butte & Superior Mining Company. pain 


Plaintiffs’ Exhibit Ne. 317. 


B. & 8S. MINIATURE PLANT TEST. 
MINERALS SEPARATION 


Assays Recovery 
PRODUCTS % Zn. % 
eee Me .. 49.46 81.38 
cusneaccsedga 3.51 
soci seus 0y 14,39 


Piedetay 18 1917. GEOeW. SPROULE, Clerk, 
: Mae 1, Gh, WNGNILISISIR, 1Dxerernis. 


5562 Minerals Separation, Limited, et al., vs. 


Plaintiffs’ Exhibit No. 318. 


Mr. Higgins 
Test Illustration 
of Bumping 
Table on Batea 

—35 Mesh from Feed to 
Wilfley’s Anaconda Plant 
COPPER, May 11th 


Mr. Higgins 
Everson Test 

—35 Mesh from Feed to 
Wilfley’s Anaconda Plant 
COPPER, May 11th 


Mr. Higgins 

Kirby Test 
Rossland Ore 
COPPER, May I1th 


Mr. Higgins 
Cattermole 

Test 

BLACK ROCK 
RECEIVED 1912-13 
ZINC, May 11th 


Mr. Higgins 
Test on Solution 
Patent 

Bere bo ZENE 
May 12th 


ASSAYS OF HIGGINS’ TESTS. 
MINERALS SEPARATION 


Assay 
J, Cu. J, Insols. 


SOt = 8 <2aam 
14.12 17.65 


i. 


Filed May 18, 1917. 


GEO. W. SPROULE, 
By H. H. WALKER. Dé} 
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| The foregoing statement of the evidence and pro- 


reedings in the cause named in the caption hereof is 
in due time presented to the judge of this court and is 
approved by the judge aforesaid as true, complete and 
properly prepared in accordance with the stipulations 


, 


made and entered into between the eas hereto. 
Dated Hee ere day of September; 1917. 
GEO. M. BOURQUIN, Judge. 


Statement of evidence and proceedings filed Sep- 
tember (2E 10, 1917. 


\ 


GEO. W. SPROULE, Clerk, 
By HARRY H, WALKER, 
Deputy Clerk. 
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UNIVED SHES OF AMERTC 
DISTRICT OF MONTANA 
COUNTY Obes ELV BOW —ss 


I, GEORGE W. SPROULE, Clerk of the District) 
Court of the United States, for the District of Mon- 
tana, do ‘centify and return to the honorable, the) 


Circuit, that the foregoing record, consisting of S718 
pages, numbered from 1 to 2730 and 1 to$ S63 is 
a true and correct ‘transcript of the pleadings, find: 
‘ings and conclusions of the court, decree, opinion of 
the court, statement of evidence and _ proceedings, 
stipulations and records therein, certificate of ap 
proval and other proceedings had in said cause and 
of the whole thereof, as appears from the original 
records filed in said court in my. possession, the same. 
being made up in accordance with the Praecipe here- 
tofore delivered to me. And I do further certify and 
return that I have annexed to said transcript and in= 
cluded within said paging the original citation. I fur 
ther certify that all exhibits have been and are here 
with certified by me to be produced in court in accord- 
ance with the order of court. I further certify that 
the cost of the transcript of the record amounts to the | 
sum of SL A and that the same has been paid 
by the appellant. 


IN WITNESS WHEREOF, I have hereunto set 


9 
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ny hand and affixed the seal of ye court, at Butte, 
h the District of Montana, this >.” 


Clerk of the District Court of the United 
States, for the District of Montana. 
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UNITED STATES DISTRICT COURT, 


DisTRICT OF MONTANA. 


MINERALS SEPARATION, LIMITED, 
Plaintiff, | 
{ 


Ny In Equity. 


Bourre & Superior Mininc COMPANY, 
LIMITED, 
Defendant. 


The examination of witnesses de bene esse and pursuant to 
order of court, beginning on the 5th day of May, 1914, on be- 
half of the plaintiff, before me, Harry C. Lewis, a notaary 
public in and for the County of the Bronx, certificate filed in 
the County of New Yorkand authorized to act as a Notary 
Public in the County of New York, State of New York, at the 
office of Henry D. Wilhams, Esq., No. 76 Williams Street, in 
the County of New York and said State, in the above entitled 
suit. 


Present : 
Henry D. Wiutiams, Esq., of Counsel for the 
Plaintiff. 
Tuomas F. SHERIDAN, EsQ., and WaLtrer A. Scott, 
Esq., of Counsel for Defe ndent. 


Huaeu N. Ling, a witness produced on behalf of the plain- 
tiff, being first duly cautioned and sworn, deposes and says as. 
follows : 


Direct EXAMINATION BY Mr. WILLIAMS : 


1 Q. Please state your name, age, residence and occupa- 
tion. 
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A. Hugh N. Line ; 41 years old ; Bartlesville, Oklahoma ; 
contractor for loading and unloading material for the smelters, 

2 Q. And what is the material which you usually load and 
unload for the smeltery ? 

A. Coal aud ore, I unload, and clay. I load cinders and 
do other work for the Company. 

3 Q. And what is the name of the Company ? 

A. National Zine. 

4 Q. Please relate the circumstances connected with ob- 
taining a specimen of ore or concentrate at the Bartlesville 
Zine Company, near Bartlesville, Oklahoma. 

A. On the 18th day of September, 1913, Mr. Gill and Mr. 
Jacobsen, they came where I was working and said they 
wanted me to do some work for them. I asked them to state 
the case and they told me they wanted me to secure a sample 
of ore from the Bartlesville Zine Company at No. 2 Works, 
and they wanted a muddy slime called the Butte ore. I went 
and secured a sample. I was there present when the men 
opened the car. I went in and secured a sample. I then 
placed it in a bag marked “$100 ”—and I believe it was the 
Bartlesville Union National Bank—I took it to the No. 3 
office and gave it to Mr. Jacobsen and Mr. Gill. I also got 
the seal of thé car and the number of it. 

5 Q. Was the seal of the car broken in your presence ? 

A. Yes. 

6 Q. What is this I now hand you (hands piece of tin) ? 

A. This is the seal as best I can tell, the same number ; 
833,664 and ‘“‘ Great Northern Ry. Line,” with the letter “ H ” 
on the rivet of the seal. 

7 Q. What is it I now hand you (handing slip of paper to 
witness) ? 

A. This is the number of the car and the title of it 
“8S 15679”. 

8 Q. About how much of the material of which you took a 
specimen was there in the-car? 

A. I would judge there was 80,000 or 100,000 pounds in 
the car. 

9 Q. What is the No. 3 Office, to which you took this 
sample ? 
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A. That is the National Zinc Company No. 3 Office. 

10 Q. When did you put this specimen in the bag ? 

| A. In a few minutes after I procured it. 

| 11 Q. What further happened in regard to this specimen 

’ in the bag at No. 3 Office and afterward ? 

‘ A. Well, we put it in there in the bag and sealed it up and 
I kept it in my possession until that evening; then we went 
to Rowland & Talbot and there we sealed it with red and green 
sealing wax. 

12 Q. Did you put anything else in the bag besides the 
specimen of muddy slime ? 

A. Yes, sir, put the seal of the car and the number of the 
car on a white slip of paper, written with a pencil. And we 
tied the sack with a grayish twine and the imprint of the seal 
on the wax was Rowland & Talbot; then I delivered it to Mr. 
Jacobsen. 

13 Q. What is it that I now show you (hands witness a 
bag) ? 

A. That is the bag I described or one just like it. The 
sealing and tying is the same or just like it. The material in 
the bag looks like the same material, dry. 

14 Q. What is the document I now show you (hands wit-. 
ness document) ? 

A. That is the affidavit I made that day, signed and sworn 
to by me. 


Mr. WixnuiaMs: The metal seal shown to the witness 
is marked for identification ‘‘ Seal of Car,” the slip of 
paper described as containing the number of the car is 
marked for identification ‘‘ Memorandum of Number of 
Car,” and the bag shown to the witness, with attached 
sealing ‘and contents, is marked for identification “ De- 
fendant’s Concentrate No. 2,” and the affidavit shown 
to the witness is marked “ Line First Affidavit.” 


Direct-examinatiou closed. 
No cross-examination. 
Deposition closed. 
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Ernest O. JACOBSEN, a witness produced on behalf of the 
plaintiff, being first duly cautioned and sworn, deposes and 
says as follows: 


Direct EXAMINATION BY Mr. WILLIAMS: 


Q. 1. Please state your name, age, residence and ocecu- 
pation. 

A. Ernest O. Jacobsen ; 48 years old; living at 304 West 
Seventy-first street, New York City ; secretary and treasurer 
of the National Zinc Company. 

q. 2. Where were you on September 18, 1913 ? 

A. In Bartlesville, Oklahoma. 

Q.3. Where is the plant of the Bartlesville Zinc Company ? 

A. Near Bartlesville, Oklahoma. 

Q. 4. Did you on that day meet Hugh N. Line, who has 
just testified as a witness, and what, if anything, did you ask 
him to do? 

A. I met Mr. Live in conjunction with Mr. Gill, superin- 
tendent of the National Zine Company’s plant near Bartles- 
ville, Oklahoma, and requested Mr. Line to obtain, if possible, 
a sample of ore known as the Butte & Superior ore arriving at 
the works of the Bartlesville Zine Company. 

Q. 5. And what, if anything, happened in relation thereto ? 

A. Mr. Line brought to me, while in the office of the 
National Zinc Company, a bag containing a wet substance, 
which he said he had obtained from a car at the Bartlesville 
Zinc Company’s Works, and we went to the law oftice of Row- 
land & Talbot in the City of Bartlesville, where, in my 
presence, Mr. Line put in the bag a strip of tin and 
a piece of white paper, the latter being marked with 
the number which he said was the number of the car 
from which he had obtained the contents of the bag. The 
bag was then tied and sealed with ared and green seal and 
marked ‘‘ Rowland & Talbot.” Mr. Line thereupon gave me 
the bag, which I kept in my possession and brought with me 
to New York, delivering same to you. 

6 Q. At the time that you delivered this bag and its con- 
tents to me, was or was not the bag still sealed up ? 
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A. The bag was still sealed up. 
7 Q. When and in whose presence was the bag opened ? 
| A. On the 25th of September, the day that I came into 
| your office, the bag was opened in the presence of yourself, Dr. 
’ Charles F. Chandler and [ think Mr. George A. Chapman was 
there, and myself. The contents of the bag were examined by 
all present, Dr. Chandler taking a sample. 

8 Q. I now show you the bag which was marked for iden- - 
tification during the taking of the deposition of Mr. Line and 
the metal seal and piece of paper also so marked, and ask you 
whether or not they appear to be the various articles so de- 
scribed by you and delivered to me ? 

A. They do. 


Direct examination closed. 
No cross-examination. 
Deposition closed. 


Adjourned to Wednesday, May 6, 1914, at the same place, 
at eleven o’clock A. M. 


New York, May 6, 1914. 


Met pursuant to adjournment. 
Present : Counsel as before. 


Cuares F, CHANDLER, a witness produced on behalf of the 
plaintiff, being first duly cautioned and sworn, deposes and 
says as follows: 


Direct Examination BY Mr. WILLIAMS : 


1 Q: Please state your name, age, residence and occupa- 
tion? : 
A. Charles Frederick Chandler; age, 77 years; residence, 
New York City; chemist by profession. 

2 Q. Are you the same Charles F. Chandler who testified 
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as a witness for the complainants in the suit of Mineral Sepa- 
ration, Limited, and another, vs. James M. Hyde ? 

A. Iam. 

3 Q. Were you in my office on September 25, 1913, and, if 


so, please relate the circumstances in connection with a speci-- 


men which was present on that occasion ? 

A. I was present in your office on this date and, beside 
yourself, Mr. E. O. Jacobsen was present. A cotton bag was 
produced marked “$100 Silver” in red, and under that in 
black ‘ Bartlesville National Bank, Bartlesville, Okla.” In 
between the red and black descriptions above mentioned were 
two red lines which were very indistinct and I did not try to 
decipher them. The bag was tied with heavy hemp twine and 
sealed with red sealing wax, underneath which was dark green 
sealing wax. The seal covered the knot in full contact with it, 
and everything was intact. Just as the twine was cut by my- 
self, Mr. George A. Chapman came in and remained to the end 
of the interview. 

On opening the bag, a piece of white paper was found 
therein marked ‘‘ Car No. 8 15679.” There was also found in 
the bag a narrow. strip of tin plate about seven inches long 


and a third of an inch wide, with the following inscription | 
in black: “ Great Northern Ry. Line 833664”; and on the! 
rivet head holding the two ends together originally appeared - 


the letter ‘“‘ H.” 


The ore within the bag had become hardened into a solid | 
lump. This was broken by physical force applied outside 


and the contents of the bag were poured out and thoroughly 
mixed. Half of this I took charge of and returned the other 
half to the bag, and tied it up as before and left it in the 
custody of Mr. Willams, together with the paper and strip 
of tin. ; 

The moist ore, as well as the bag, had a very strong odor, 
apparently of an essential oil, probably eucalyptus. 

This is the memorandum which I made at the time. 

4 Q. What did you do with this specimen of ore that you 
took charge of ? 

A. I took it to my laboratory at Columbia University 
and subjected it to chemical examination. I weighed out 
150 grams of the moist ore and extracted it repeatedly with 
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ether. On evaporating the ether in a weighed dish, there was 
left an oily residuum which amounted in weight to 0.24 
per cent. This appeared to be a mixture of light and heavy 
loil and, when cold, indicated the presence of stearic acid 
‘by becoming semi-solid, stearic acid being a common con- 
‘stituent of commercial oleic acid. The solubility of a con- 
siderable portion of the oily material in alcohol satisfied me 
that a large proportion of it was commercial oleic 
acid. From the odor of the original ore in its moist 
{condition, I concluded that a portion of the oily matter 
was probably either pine oil or eucalyptus oil, I couldn’t 
}decide which. The water in the sample amounted to 3.29 per 
cent., probably a little less than this in fact, because the 
| water was determined by subtracting the joint weight of the 
oil recovered and the dry ore freed from oil and water from: 
100 per cent.; probably the oil recovered did not completely 
represent the oil in the sample, as the odor which I thought 
| came from eucalyptus oil or pine oil disappeared during the 
evaporation of the ether, so probably the amount of oil was a 
little more than 0.24 per cent. and the water less than 3.29. 

The following tabular statement indicates the results 
actually obtained from this examination : 


Det Nee occ oa eee eee eee 96.47 
OO) ONG? oo ee 3.29 
OU nececon eee 0.24 

100.00 


I subjected the mineral, after it was freed from oil and 
water, to a partial chemical analysis, with the following 
result : 


NGG oon 42.22 
Sulplurcaleulated..........-.- 20.71 
Suilpimidle of Zinc ........--------.+-- 62.93 
VON DS? 62a re rere 0.62 
Residue insoluble in acids.-..--.-.... 24.57 
im@letenmined .......-.cs00 envs-as0ce 11.88 
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The undetermined includes iron, sulphur combined with 
the iron and the copper, manganese, carbon dioxide, and other 
substances dissolved by the acids used. 

5 Q. Have you made a screen analysis of this material, and, 
if so, when did you make and with what results ? 

A. The end of April I came to Mr. Williams office and 
borrowed the bag of ore that I have previously described, 
which bad been left with him for safe keeping. I took it to 
the University. I found it had caked together again, 
I crushed it with my hands so as to get it out of the 
bag, and then broke up the lumps in a glazed porcelain 
mortar, I did not triturate it ; that is to say, I did not make 
the particles any finer than they were originally. I merely 
broke up the lumps so the material could be sifted. I weighed 
the whole and found that it amounted to 423.35 grams. I first 
tried it on a 80-mesh sieve and it all went through. I then 
sifted it on a150-mesh sieve and 401 grams went through, 
leaving 22.35 grams that did not gothrough. Reduced to per- 
centages, the figures are as follows: 


94.72 per cent. passed through 150-mesh sieve. 
D208 aidemon, 


100.00 * ‘ through 80-mesh sieve. 


I then returned both these portions to the rest of the con- 
tents of the bag and thoroughly mixed them and took 100 
grams of the dry powder and extracted it with ether five times 
in succession. The ethereal solutions were evaporated in a 
weighed dish and the oily product, solid at room temperature, 
weighed 0.1165 grams, which, of course, represents the per- 
centage. This is considerably smaller than the residue ob- 
tained o1iginally last September, when the material was wet 
and fresh, owing to the fact that the more volatile portions of 
the oil had evaporated in the meantime, as was the case with 
the water originally recovered, and probably some of the oily 
matter had been rendered insoluble iu ether by oxidation. 

6 Q. Have you anything to add as to the analysis made 
by you in September, 1913 ? 

A. There were two things that didn’t occur to me to 
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mention : one was that the sample that I treated with ether 
last September was put in a mortar and pulverized, simply 
| to break up the lumps which had formed by agglutinating 
action of the water or the oil, not for the purpose of mak- 
jing the particles any smaller; and I omitted to mention 
| the fact that last September I tested for sulphuric acid and 
hydrochloric acid; I obtained a slight reaction for each, but 
as the blue litmus paper was not reddened, the quantity must 
have been extremely small or the acid must have been neutral- 
ized probably by some constituent of the ore. 

7 Q. What became of the portion of the specimen which 
you took from my office in September, 1918, and from which 
you took the 150 grams specimen for chemical analysis ? 

A. I returned it to you when the analysis was complete, 
and I now produce the bottle containing my laboratory num- 
ber 4390 and marked “Original sample received from Mr. 
Williams, Sep. 25, 1918, C. F. Chandler, 


Wik IEGHHIGY 2... 315.5 gram 
> Ot) 617.5 
Ore ee ee. oe 802.” 


8 Q. I now show you a bag marked for identification “ De- 
fendant’s Concentrate No. 2”’, a strip of tin marked for identi- 
fication “ Seal of Car”, and a piece of white paper marked for 
identification ‘“‘ Memorandum of number of Car” and ask you 
if you recognize those articles ? 

A. Ido. They are the ones which I have mentioned at the 
beginning of my testimony. 


“Mr. WittiAMS: The specimen in bottle, produced 
by the witness, is marked for identification ‘“ Original 
Chandler Sample ”. 


9 Q. Relative to the amount of oil which you determined to 
be present in this material when examined by you in Septem- 
ber, 1918, you say at the end of your answer to 4 Q.: “ Prob- 
ably the amount of oil was a little: more than 0.24 per cent.” 
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Can you say anything further in amplification of this state- 
ment ? 

A. I can only say that this was an interference which I 
drew from the fact that I did not detect in the oil which I ex- 
tracted the delicate odor which the original ore gave off and 
which led me to suspect the presence of some eucalyptus or 
pine oil. I had no other means of forming an opinion that 
the oil which I weighed did not represent all the oil in the 
original sample. 

10 Q. Could you give any representation in figures of the 
probable amount of oil which may have evaporated ? 

A. I cannot. I know it takes a very small quantity of 
material having a characteristic odor to display that odor. As 
an illustration: the odor of whiskey, brandy, rum, wine, beer 
is produced by small fractions of one per cent. of material; in 
fact, strong odors are produced by unweighable quantities of 
material. 


Direct examination closed. 


CROSS-EXAMINATION BY Mr. ScorT: 


11 x-Q. The odor which was observed in the sample before 
extraction with ether, which odor disappeared after the evapo- 
ration with ether, simply indicated the fact that some oil dis- 
appeared without affording any indication as to how much 
disappeared ? 

A. Well, it indicated that the odor disappeared and that 
the substance which produced the odor probably disappeared, 
or else the odor of the ether employed may have masked the 
odor which the oil originally exhibited. 

12 x-Q. There is no certain way, is there, of determining 
just what did happen ? 

A. No. Oxidation may have occurred and rendered the oil 
odorless. 

13 x-Q. Did the oil which you finally obtained after the 
evaporation of the ether still have an odor of ether ? 

Ae lit did: 

14 x-Q. Thus indicating that the oil was not completely 
freed from the ether ? 
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A. Well, I shouldn’t like to say that exactly, because there 
is an ethereal odor generaily left in liquids extracted by 
‘means of ether. I don’t think that is due to ether, but some- 
thing in the ether which has this peculiar odor; some minute 
quantity of some foreign substance which is left behind. 

15 x-Q. Did the facts observed by you, as stated in 
your direct examination, bear any evidence to your mind 
that the concentrate which you examined had ever existed in 
the form of what has been termed a froth or scum ? 

A. There were certain features which I noticed which are 
characteristic of material thus obtained, as afrothorscum. The 
first sample of material which I ever examined in connection 
with this subject was a sample of froth which was collected 
by Mr. Nutter. He put this froth into a bottle, sealed it up, 
sent it to Mr. Williams, and I opened it, so I had an oppor- 
tunity to examine this sample of froth in its original condi- 
tion, and its characteristics are precisely those of the material 
that was contained in the bag which has been introduced 
to-day as an exhibit. It was extremely fine powder, what I 
should think would be called shime in metallurgical language. 
It contained a small percentage of water, and it contained a 
still smaller percentage of oil. The water and oil were suffi- 
cient to cause the particles to adhere to each other toa 
greater or less degree, which I think would not have been the 
ease if the material had not been a froth or scum. 

16 x-Q. In what manner was the oil distributed through 
the mass of concentrate which was brought from Bartlesville 
in regard to which you have testified ? 

A. It was evidently uniformly distributed, for, when I ex- 
amined it originally, no part of it seemed to appear differently 
from any other part of it ; that is to say, there was no evidence 
of unequal distribution. It seemed to be perfectly uniform. 

17 x-Q. Was the oil present in particles separate from the 
concentrate or was it attached to the particles of concentrate ? 

A. There were no oil particles visible; there was nothing 
to be seen but particles of mineral, and for that reason | think 
the oil was distributed uniformly over each particle of min- 
eral. 

18 x-Q. You have referred to certain characteristics of this 
‘concentrate which incline you to the belief that the coucen- 
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trate once existed in the form of a froth or scum. Is this dis- ] 
position of the oil as a coating over the concentrate particles 
one of those characteristics that have led you to the belief that 
this concentrate was floated as a froth or scum ? 

A. I concluded that it was a froth or scum because I could 
not discover any difference in its appearance from the sample 
froth which Mr. Nutter has testified that he took from the top 
of a spitzkasten himself. Of course, it was impossible for me 
to determine whether each particle of mineral in this bag 
sample had a coating of oil upon it. It would be impos- — 
sible to ascertain that by any observation that any one 
could make, but the uniformity in the appearance of the ma- 
terial led me to conclude that the oil was uniformly distributed 
throughout. If anyone had dropped oil upon a powder of this _ 
kind, wherever a drop came in contact with the powder the 
powder would become wet with oil and an oily spot would be ; 
visible to the eye, and it would be very difficult to distribute 
those drops of oil through the mass of powder so as to give it 
a uniform appearance. 

19 x-Q. Is it your opinion that, in the concentrate as it 
originally existed when brought from Bartlesville, the oil was 
distributed as a coating upon the particles forming the con- 
centrate ? 

A. It is my opinion. I don’t mean to say, of course, that 
the different particles which were present in this mixture of 
different minerals were equally coated, because it is a well 
known fact that, when such a finely divided mass of mineral 
material consisting of several minerals is exposed to oil and 
water, some minerals such as zinc blende, have a much greater 
affinity for oil than other minerals, and, consequently, in such 
a mixture of particles the particles of zine blende would have 
a larger amount of oil than the particles of some of the gangue 
minerals associated with it, and, of course, I am not sure that 
there may not be some gangue minerals which have not any 
oil. The philosophy of using the oil is based upon this fact 
that zinc blende has an affinity for oil, takes it, and then when 
the agitation mixes the water and ore and oil together, the 
zinc blende particles, being coated with oil, are entangled by 
the air and microscopic bubbles are produced of air enclosed | 
in a film composed of these zine blende particles and 
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‘jthey come to the top as a froth or a foam. Inciden- 
tally, small quantities of the gangue minerals get 
entangled among -these bubbles of the foam and 
the consequence is that this foam, when it is 
‘dried and its mineral constituents determined, is always 

-jfound to contain some of the gangue material. Whether 

_| those particles of gangue were actually coated with oil or not, 
it is impossible to determine. They might have been brought 
up mechanically without being oiled. 

20 x-Q. Does the determination which you made of the 

| quantity of oil upon the Bartlesville concentrate lead you to 
any conclusion regarding the amount of oil which was originally 
applied to the entire ore ? 

A. No, it does not, because I don’t know how much zinc 
blende there was in the ore originally and I don’t know how 
much zinc blende was left behind in the tailings. 

21 x-Q. Is the particular amount of oil found upon a con- 
centrate such as the Bartlesville concentrate one of those 
characteristics which you have referred to as leading you to 
the conclusion that the concentrate was separated as a froth 
or scum ? 

A. Yes, it is ; such asmall quantity of oil is characteristic 
of metallic minerals separated in the form of a foam from the 
original ore. I don’t know of any other process that would 
leave so small a quantity of oil in the concentrate. At all 
events, 1 base my opinion on the comparison of this bag 
sample with the froth sample which I received from Mr. 
Nutter. There was an entire agreement in their character- 
istics. 


Cross-examination closed. 
Deposition closed. 


[17208] 


